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Crafts’ Driving Device for Machine 


Tools, 


The accompanying illustrations give a 
front and rear.view of an engine lathe em- 
pracing a new driving device, the invention 
of Mr. F. H. Crafts, the senior member of 
the Buffalo Wood-working Machine Com- 
pany Buffalo, N. Y. This lathe was built 





of a half inch, so that any tension desired 
can be obtained, to suit the character of the 
work being done, the operation of the 
tighteners being to keep a belt, while driving, 
in contact with a greater arc of the cone, in- 
creasing thereby its driving capacity. When 
the belts are not in operation they are in a 
slack condition, which will undoubtedly 
prolong their lasting qualities. Of course 














BUFFALON.Y. 


,| PATENT ALLOWED 


The lathe here shown swings 22 inches 
over ways and 14 inches over carriage, and 
has a bed 12 feet in length; weight, 4,100 
pounds. The spindle is of crucible steel, is 
hollow and runs in phosphor bronze bear- 
ings. The front journal is 3} inches diam- 
eter and 53 inches in length; back journal, 
28 inches diameter and 42 inches in length. 

The feed belt is made endless and can be 


wor aa BM oe GEES Sy D 





The Repairs to the Hull of the “ Great 
Eastern” While Afloat. 

It having been suggested to us that Mr. 
E. 8S. Renwick, a well-known engineer of 
this city, could give the readers of the 
AMERICAN MACHINIST a very interesting 
account of the repairs made on the ‘‘ Great 
Eastern” while afloat in this port, we re 
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eading Cincinnati machine tool builder 
purpose of testing Mr. Crafts’ inven- 
ind is now being used in the shops of 
Tifft, Sons & Co., of Buffalo. 
w far the ordinary method of driving 
lathes is reversed in this lathe may 
n from the fact that instead of driving 
verhead with one belt, as is the usual 
ice, the countershaft is placed directly 
rneath the spindle and each step of the 


is provided with a light, endless 
le belt (free from rivets). Thus a four- 
‘one has four belts, etc. Each belt is 


ded with 
it is 


a tightener by the use of 
brought into action. These 


teners are controlled by a series of levers 


x notches planed in}them“atJintervals 





CRAFTs’ DRIVING DEVICE FOR MACHINE TOOLS. 


the countershaft may be arranged to drive 
from but driving from 
below, as shown, the pull is down, tending 
to keep the spindle seated in its bearings 
against upward thrust of the cutting tool, 
which is the reverse of the action of a belt 
driving from overhead. 

We are informed by the inventor that this 
lathe has been, in operation, subjected to the 
criticism of machine tool experts both in 
Cincinnati and Buffalo, and that the man- 
ner of driving has received the highest ap- 
proval; also that preliminary steps have 
been taken to build all sizes of lathes to be 
driven in this manner, as wellas milling ma 
chines, cutting-off machines, drilling ma- 
chines and various other machine tools. 


overhead, when 


instantly tightened should it become slack, 
This is made possible by placing the feed 
cone on a stud, the plate carrying the stud 
being arranged to swing on the feed shaft. 
The cross-feed is quickly and simply ad- 
justed, and when in use the table is firmly 
clamped to the ways by the operation of 
the lever shown in the cut. 
Improved friction clutches are provided, 
being 14 inches diameter with 4-inch face. 
“-—=>_>- — 
It has come to be a fad. the pressing of a 
button—while somebody or something does 
the rest—to start the engine that turns the 
wheels around in any enterprise of magni 
tude. It isa good deal more poetical than 
starting up by the ordinary process. 


quested him to rive us such an account, 
and have received from him the following 


graphic description, which, we have no 
doubt, will prove of interest: 
The ‘Great Eastern” steamer was 680 


feet long, 82 feet broad inside of the paddle 
boxes, and when loaded drew from 30 to 32 
feet. She was therefore too large to get 
into the docks at Liverpool, and drew too 
much water to get to New York by way of 
the ship channel past Sandy Hook. Con- 
sequently she had to be loaded and un- 
loaded at each port by means of lighters, 
The nearest place to New York at which 
she could lie was Flushing Bay, which she 


entered by way of Long Island Sound, On 
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the voyage during which the accident oc- 
curred to her, Montauk Point was made 
just as day broke, and the vessel was hove 
to awaiting a pilot. While lying to she 
drifted with the tide, and collided with a 
bunch of rocks, which was not then laid 
down on any chart. The collision was 
severe, and the ship took an immediate 
heavy list to port_from the rapid entrance 
of water, but as the vessel was constructed 
with a double skin below the main deck, 
and the inner skin was uninjured, and as 
the manholes connecting the cells of this 
double skin with the interior of the ship 
had for that voyage been closed by manhole 
plates, and as the cells at opposite sides of 
the keel did not connect, the cellular space 
between the two skins of one side of the 
ship alone became filled with water, and the 
vessel was able to get to Flushing Bay and 
discharge her cargo. 

A diver was employed to examine the 
bottom of the ship, and he reported a single 
fracture about eighty feet long, and from 
four to six feet broad. This fracture was 
at the turn of the bilge, about opposite the 
propeller engines and after coal bunkers, 
where the form of the ship changed most 
rapidly. The consignees employed Mr. Ed- 
ward 8S. Renwick as engineer to repair the 
vessel, and associated with him his brother, 
Mr. Henry B. Renwick. They proposed 
that the repairs should be made by means 
of a caisson applied to the hull of the ship 
over the fracture. Under their directions a 
semi-cylindrical caisson was constructed 102 
feet in length and 15 feet in breadth, with 
its gunwale curved transversely and longi- 
tudinally to fit the form of the ship. When 
the freight was discharged from the ship, 
the central line of the fracture was 27 feet 
below the water line, so that no measure- 
ment of the outside form of the ship could 
be made. To get the outside form of the 
ship, the coal was removed from the after 
coal bunkers next the fracture, and molds 
or templates were made from the inner skin. 
These molds were taken to the molding 
floor of a shipyard, and from them the lines 
of the inner skin were determined. The 
addition to these lines of the distance be- 
tween the two skins gave the form of the 
lines of the outside of the hull, and from 
these new templates were made by which 
the form of the gunwale of the caisson was 
determined. 

The joint between the caisson and the 
hull of the ship had to be made water tight 
to enable the caisson to be pumped out, 
and as it was not even presumable that the 
form of the gunwale of the caisson could be 
fitted exactly to the form of the hull, it 
became necessary to devise some form of 
packing which would accommodate itself to 
variations in the seam between the caisson 
and the hull, and which also would yield to 
pressure as the caisson was pumped out, 
and the pressure of the average head of 27 
feet of water on its exterior would force it 
against the hull. The engineers devised for 
this packing a ring hose that could be ex- 
panded by the pressure of water. This hose 
was made in the form of an endless rect- 
angular ring of the length and breadth of 
the gunwale of the caisson. When dilated 
it was about 9 inches in diameter, and it 
was secured in a flatted condition in a 
shallow groove formed in the upper side of 
the gunwale of the caisson. The ring hose 
was fitted with four small branches, which 
extended at first downward into the gunwale 
of the caisson, and then outward through its 
sides, so that the 
nected with hose passing up through the 
with pumps _ for 
Two of 


branches could be con- 


water and connecting 
forcing water into the ring hose. 
these at the forward end of 


the caisson, and two at its stern; one of 


branches were 


each pair of branches being for the supply 
of water, and the other for its escape ata 
determined height above water, according 
to the desired pressure tc be exerted in 
the ring hose. One only of each pair of 
branch hose was actually used, but two 
pairs were provided by the American en 
gineers as a provision against the accidental 
injury of a single pair. 

Means had to be provided for access to 
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the caisson, and for introducing into it the 
plates to be riveted over the fracture. For 
this purpose rectangular openings or ports 
were made in what would be the outer side 
of the caisson when in place under the ship. 
Curved trunks or passage ways were fitted 
to these ports, and extended laterally from 
the caisson. They were about 35 feet in 
length, and when the caisson was in place 
their upper ends extended about six feet 
above the surface of the water at the side 
of the ship. 
near the forward end of the caisson, and the 
other was near its stern, each being six feet 
by four feet transversely, and each being 
fitted at its convex side with a ladder. 

In order to pump out the caisson and the 
great mass of water which filled the cellular 
space between the two skins of the ship, an 
Andrews’ centrifugal pump was employed, 
of a minimum capacity of 3,000 gallons per 
minute, and this pump had necessarily to 
be located close to the caisson, so as to re- 
ceive the last water therefrom. The pump 
was therefore secured to a frame bolted to 
the outer side of the caisson, and it was 
operated by a pair of Andrews’ oscillating 
engines, which were secured to a frame at 
one of the coaling ports of the ship. The 
connection between the engine shaft and 
the pump shaft was a cast-steel shaft, whose 
lower end connected with the pump shaft, 
and whose upper end was fitted with a pul- 
ley, to which the belt from the pulley on 
the engine shaft was applied. When the 
caisson was in place the pump was partly 
under the ship, hence the connecting shaft 
was made in sections connected by uni- 
versal joints, so that it could curve to suit 
the form of the ship. The pump engine 
was supplied with steam from two portable 
boilers located on the upper deck of the 
ship. 

When the caisson and its appurtenances 
were ready, they were taken to the ship, 
which meanwhile had been moved to the 
vicinity of Throg’s Neck, where there was 
a greater depth of water. The weight of 
the caisson and its displacement when filled 
with water were carefully calculated, and 
sufficient ballast by weight was put into it 
to cause it to just sink in water, the larger 
part of this ballast being chain cable, so that 
it could be readily pulled out. The caisson 
was filled with water, was lowered in the 
water to a measured distance, which had 
been previously calculated, and was drawn 
laterally under the ship to as nearly as 
possible the position of the fracture. Then 
the chain cable ballast was withdrawn from 
the caisson, so as to cause it to float upward 
against the ship, and at the same time it 
was hauled bodily sidewise by cables taken 
from it to the farther side of the ship, the 
extent of movement being determined by 
measured ropes, so as to place the caisson in 
the predetermined position over the fracture. 
The operation of placing the caisson in 
position, with the ‘‘ Great Eastern ” swing- 
ing in the tide way of the East River near 
Throg’s Neck, can readily be imagined by 
an engineer, when the size of the caisson is 
considered, and its two lateral passage ways, 


One of these passage ways was 


and also the difficulty of handling such a 
body and bringing it to its exact position 
by means operated above water, while the 
gunwale of the caisson was out of sight 27 
feet below water, and beneath the ship. 
When the caisson was got into place cables 
were passed around it and the ship, and 
were hauled taut by means of the ship’s 
capstan and heavy tackle. 
were driven between 


Then wedges 
the chain cables and 
the ship so as to cramp the caisson as firmly 
as possible to the outside of the hull. A 
diver was sent into the caisson to examine 
the seam between it and the ship, and he re- 
ported that while the seam was not more 
than wide at any point, the 
cross beams between the gunwales of the 
irregularities of the frac- 
Provision 


four inches 
caisson bore on 
tured plates. had been made for 
such a contingency by constructing the up- 
per edges of these cross beams of wooden 
blocks which could be readily split out by a 
diver. When this was done the gunwale of 
the caisson was as close to the hull of the 
ship as it could be got before pumping out 
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the water. Hence the ring packing hose 
was dilated with water under pressure so as 
to close the seam, and pumping was com- 
menced. 

The pump was run at a rate to discharge 
about 4,000 gallons of water per minute for 
the whole of the first day without lowering 
the water in the upright passage ways more 
than 18 inches. A diver sent into the caisson 
after the pump had been running for sev- 
eral hours reported that he could not detect 
any current through the seam between the 
caisson and the ship, but that there was a 
strong current from the ship through the 
fracture into the caisson. Such a condition 
was expected until the cellular space be- 
tween the two skins of the hull was emptied 
of water; but when the pump had been 
operated much longer than would have been 
sufticient to discharge such water the engi- 
neer in charge was forced to the conclusion 
that the diver, who examined the _ bot- 
tom of the ship under the direction of 
the officers of the ship, had been mistaken 
as to there being but one fracture, and that 
there were probably others by which water 
entered the space between the two skins as 
fast as it could be pumped out of the cais- 
son. Hence a re-examination of the bottom 
of the ship became necessary, and this was 
conducted under the direction of the engi- 
neer in charge in so thorough a manner that 
every part of the ship’s bottom could be 
felt by the divers. This examination devel- 
oped the existence of several other fractures 
mostly small, and of one, between the cais- 
son and the keel of the ship, which was 
twenty-four feet long and about three inches 
in breadth for the larger portion of its 
length, so that it would admit many times 
the quantity of water that the pump could 
discharge. The small fractures were closed 
by cramming fibrous material into them, 
and the large fracture was stopped tempo- 
rarily by means of an apron of rubber belt- 
ing applied to it while the pump was in 
operation, so that the pressure of the water 
would force the apron against the bottom of 
the ship. 

The stoppage of these smaller fractures 
enabled the caisson and cells of the ship to 
be pumped out, but on the same evening 
that this was accomplished there was a 
heavy storm during which the ship dragged 
both anchors even with the paddle wheels in 
operation. Inthe darkness and during the 
height of this storm some malicious member 
of the ship’s crew cut a large hawser by 
which the forward end of the caisson had 
been secured to the after main paddle beam 
of the port paddle box. The cut hawser 
drifted against the pumpshaft, which being 
in motion wound it up, and the lateral strain 
caused the shaft to snap in two, thus para- 
lyzing all operations and permitting the 
caisson to fill from the leakage through the 
twenty-four-foot fracture. The ships 
pumps were immediately got at work upon 
the cellular space at that side of the ship, 
and by their means the water was kept with- 
in about four feet of the surface outside of 
the caisson, so that the external pressure 
upon it was about two pounds per square 
inch of surface. The caisson also had been 
so securely cramped to the ship that it did 
not shift longitudinally. 

The malicious destruction of the pump 
shaft showed that a plan must be devised 
for operating the pump that could not be 
tampered with. For this purpose a wooden 
trunk constructed about five feet 
square and thirty-five feet long. One end 
was closed and the pump was secured in 
this end with its suction nozzle at one side 
of the trunk and its discharge nozzle at an 
adjacent side, the shaft of the pump being 
horizontal. A suflicient quantity of chain 
cable was faked over the pump to sink the 
low in the water 
caisson. The engine was mounted upon two 


was 


trunk endwise as as the 
timbers extended transversely across the up- 
per open end of the trunk, and a connection 
of the pump shaft with the engine was 
made by means of a belt extended from the 
belt pulley of the engine shaft downward 
through the trunk to a belt pulley on the 
pump shaft. When the trunk was lowered 
to its position its upper end was bolted to 
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the side of the ship and the chain cab 
drawn out of it. The suction nozzle 
pump was connected with the old sy 
pipe protruding from the caisson by n 
of an india rubber suction hose and a sh. 
cient length of the same kind of hos 
applied to the discharge nozzle of the | 
to deliver the pumped water above the «yp. 
face. A shed roof also was built ov: é 
engine to prevent the dropping of any 

cle into the trunk. With this arrang 

of the large centrifugal pump there w 
further trouble. The caisson was puniped 
out and preparations were immed 
made for riveting iron plates over th: 
ture. 


Vas 


he 


The pumping out of the caisson en: }Jeq 
the residue of the water between thi 
skins of the ship to be pumped out by the 


ordinary pumps of the ship, so that acovss 
could be had to the interior of the c n 
which the twenty-four-foot fracture d 
been made. This cell was then iso! ted 
from the others by fitting plates to the min. 
holes which connected the cells, so that ‘he 


leakage could not enter the residue of the 
space between the skins nor flow into the 
caisson. 


A careful examination of the caisson 
onstrated that its gunwale had been so 
rately shaped to the form of the ship’s | 
and that the caisson had been so care! 
placed in the predetermined position, tha: 
knife blade could not be inserted at ny 
place between the inside of the gunwale a d 
the ship’s hull. The packing of the joint 
was secured by the hose dilated by water 
under pressure, and the leakage was reduced 
to an insignificant quantity by means of 
sea grass which was taken down by a diver 
and distributed along the outside of the 
seam, so that it was forced into any crevice 
between the outer side of the gunwale and 
the hull by the pressure of the water tending 
to enter the caisson. In fact the leak:ave 
was so slight that a small pump only was 
used to keep the caisson dry while the re- 
pairs were made. 

The fitting and riveting of plates over 
the fracture was effected in the caisson 
about as readily as if the ship had been in a 
dry dock. The caisson was well lighted 
and rivet holes were drilled in the ship's 
hull by the engineering crew of the ship. 
The plates were passed down the passive 
ways into the caisson, and the riveting was 
done by two gangs of riveters furnished by 
a machine shop in the city. The patch re- 
quired to restore the form of the hull was 
about 94 feet long and in one place about 10 
feet broad, diminishing in width towards its 
ends. The whole work was done so thor- 
oughly that when it was inspected before 
the removal of the caisson by the officers 
and experts of the principal marine insur- 
ance companies of New York, freight for 
the return voyage to Liverpool was insured 
at the ordinary rates. 
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Remarks to No. 2 of Cineinnati, N. A. S. E. 


We give below the remarks referred 
on page 8 of this issue : 


To the Officers and Members of Cineinvuti 
A A fe 
BrRoTHERS—In preparing and making 

rangements for the carrying out of the 
programme of instruction for the remaini 
months of the year 1893, the only obj 
aimed at, and the end sought, is the 
vancement of every member of our Assox 
tion in mechanical engineering, and t 


Association, No, 2, N 


only to assist every one in keeping fully 
‘‘abreast with the times,” but to pre} e 
for wider fields of usefulness in the fut 
as the evolution of the steam plant goes 
year after year, believing (I think it wis 
Daniel Webster who said) that 
always room at the top.” 

The carrrying out of a programme of 
struction cannot be said to be the work 
one member only, but rather the work 
the whele Association ; therefore, to get 
out of the lectures and discussions that is 
in them, it is wise to come to the Asso 
tion hall prepared, having studied or th 
oughly read the subject, never hesitating 


there is 
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ask questions or for further explanation, 
when the words or ideas of the speaker are 
not understood. 

fhe programme, it will be observed, is 
one embracing subjects of unusual interest 
to practical engineers. In arranging the 
subjects, the object sought to accomplish 
was to harmonize the theory and practice of 
steim engineering. There are still chasms 
to be bridged, lying between theory and 
practice—between technical education and 
wtical engineering. 
This Columbian year (coupled with what 
we expect to see and learn at the World’s 
Fair) seems laden with grand possibilities, 
and a still greater future is within our very 


pr 


yrasp. 
It is hoped that some of the subjects on 
our list may assist us to avoid one-sided 
development, and enable us to take broader 
and more correct views of the great prob- 
lems of the day, which affect every depart- 
ment of life. Asit is universally acknowl- 
edged to-day that the steam engine is the 
most potent factor in advancing modern 
civilization, it is hoped that the programme 
may contain something serviceable to every 
member of our Association. 
I remain, brothers, sincerely yours, 
WiLu1aAM WADDELL, 
Instructor. 


a 
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Columbian Exhibition Notes. 


kditorial Correspondence. 

Any one who has had much opportunity 
to see how new machine shops are started, 
that because the new boilers are 
ready to be fired and the new engine to be 
started, it by no means follows that the 
shop is ready for business, to do good work 
and earn money. Usually after the engine 
is started there is much work to do in the 
way of placing the new machines, putting 
up countershafts, arranging belts, stopping 
to doctor bearings that ‘‘run a little hot,” 
etc. 

That is about the condition of the World’s 
Fair. Here and there an exhibit is actually 
ready for inspection, but these are the ex- 


knows 


ceptional cases, and over a very large pro- 
portion of the floor area, 
supreme, and the three electric traveling 
cranes that were during the exhibition to 
carry passengers from one end to the other 
of the magnificent Machinery Hall, are 
really engaged in carrying packing boxes 
and parts of machinery over the heads of 
the few visitors that are trying in the face 
of extraordinary difticulties to see the ma 
chinery exhibit. 


chaos reigns 


Though many of the American exhibitors 
are far enough behind, the foreign exhibit 
ors in the Machinery Hall are much more 
behind, generally speaking, and Chief Rob- 
inson especially complains of their tardi- 
ness, attributing it mainly to the fact that 
those who control the matter seem to prefer 
to divert the force of men employed in 
installing the foreign exhibits to the manu- 
factures department to the detriment of the 
machinery exhibit. This incom- 
pleteness is, however, really one of the 
most noticeable features of every part of the 
exhibition, though it should be said that 
enough is completed to show that if it is 
hot to be the greatest and best exhibition in 
every department that the world has ever 
seen, it will be the greatest in most respects, 
ind will be well worth the time and ex- 
pense involved in visiting it to every one 
afford it and an interest in 
man’s work and the progress of the world. 

Figures giving in feet, yards and acres 
the size of the buildings and grounds have 
already been given in these columns, and 
there is no need to repeat them. Suftice it 
to say that very few who read these figures 
ein form any conception of the grand scale 
Upon which everything has been projected 
and carried out here. The only way to do 
this is to completely exhaust one’s self, as I 
have done, in the effort of walking about 
the grounds and buildings, to make, as it 
Were, a reconnaissance to gain some general 
idea of the progress that has been made, 
und of the probable time that will be re 
quired to fully complete the work of in 


state of 


Who can has 
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stallment. After three days of such tramp- 
ing, in which I have naturally paid most 
attention to the machinery, I think I can 
say that I am beginning to have some 
comprehension of the magnitude of the 
affair, and though it seems as if the work 
yet to be done before the show is finished 
will require two more months of prepara- 
tion, it is to be remembered that an army of 
men are at work doing it, and the trans- 
formation that has taken place within the 
year since the members of the A. 8. M. E. 
on their way to California visited the 
grounds, shows what wonders can be ac- 
complished by a large body of men aided by 
all the latest appliances for the execution of 
work. 

That the location chosen for the Fair is 
nearly an ideal one there can be little doubt. 
It has a frontage of two miles upon the 
shore of Lake Michigan, and is so arranged 
that the waters of this inland sea are used 
to fillupa large portion of the space be- 
tween the buildings, thus adding much to the 
beauty and attractiveness of the grounds, as 
well as affording a ready means of going about 
from one part of them to another by means 
of the rapid and convenient electrically 
driven launches, of which there are a great 
number always moving about, and which 
have regular landing places at or near every 
principal building. These driven by 
screw propellers, the motor being about 
amidships, and the storage batteries fore 
and aft. 
around the lagoons (practically the com- 
plete circuit of the grounds inside the line 
of the buildings), a distance said to be some- 
thing over four miles, for 50 cents, and there 
for 
There are also gondolas, which are slower 
and have no regular landing places, these 
being patronized by those who are in no 
hurry, or are attracted by the gaudy trap- 
pings of the boats or their gondoliers. <A 
third means of getting about is found in 
the intramural railway, which runs _ its 
trains on an elevated structure, and makes 
almost 


are 


They take a passenger completely 


is a lesser charge a shorter distance. 


a complete circuit of the grounds 
outside the line of buildings, the fare on 
this being 10 cents to or from any point. 
The motor here is also electric, power being 
derived from an Allis engine located in the 
Forestry building. 

The fact is that this is much more an 
exhibition of the machinists’ art than is in- 
dicated by a visit to Machinery Hall. Most 
of those who will visit the exhibition will 
no doubt judge of the importance of the 
machinist and his work by what is to be seen 
in his own department, and they will be 
apt, unless they are unusually discriminat- 
ing, to rate him too low, for Machinery Hall 
is undoubtedly less attractive simply as a 
spectacular exhibition than any other lead- 
ing feature of the Fair, and I am inclined 
to think that it is less completely repre- 
sentative than is any other department of 
the exhibition. There is in this, as in other 
exhibitions of machinery, very little attempt 
to attract attention by display features. It 
is simply machinery—for the most just such 
machinery as can be seen in good machine 
shops or machinery ware rooms, only there 
is more of it than has ever been gathered 
together in one place before. He who has 
opportunities, and who makes it his busi- 
ness to keep posted on what is being done 
in the way of new developments in the 
machine line, will not find much that is new 
to him here, but those who have this op- 
portunity are by no means the majority. 
So far, there is little foreign machinery to 
be seen, but there will probably be much 
view before long, of the 
space assigned in the foreign sections being 
as yet entirely unoccupied. Enough of the 
work of installation has been completed, 
however, to show that the assignment of 
space in the foreign sections has been ona 
more liberal scale than in the home 
probably to the 
difficulty of scrutinizing applications so 
closely, and also to a very proper desire not 
to give any opportunity for a charge of 
illiberal or unfair treatment of those who, 
in a sense, are our guests. 

This commendable reluctance to interfere 


more in much 


much 
sections, this being due 
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in the assignment of space to exhibitors in 
the foreign sections has, however, led to 
some rather strange features; as for instance, 
the visitor who enters by the main entrance 
to the building will find among the first 
things to obtrude itself upon his vision an 
exhibition of a hygienic bed-room closet, the 
most prominent feature of this exhibit being 
nothing more or less than numerous speci- 
mens and forms of that very humble though 
useful utensil, the trade name of which I do 
not know, but which is seldom seen outside 
of bed-chambers, and which has about as 
little to do with a machinery exhibit as any- 
thing that can well be imagined. It is in the 
Austrian section and there seems to be no 
way of avoiding this very ludicrous feature 
in this very prominent position, though it 
very evidently belongs in the department of 
Manufactures, which is necessarily less spe- 
cialized than that of machinery. 

Another feature which seems somewhat 
strange in view of the talk of lack of space, 
is the exhibit of a firm of fountain pen 
manufacturers who belong in Chicago and 
have a considerable space in the American 
section of Machinery Hall which they «are 
using mainly for show cases that are filled 
with fountain pens. They have some pol 
ishing wheels in place which they say they 
are to use as soon as they obtain power, in 
showing the methods of manufacture fol 
lowed by them; but there will be little in 
the exhibit so far as any one can judge to 
entitle it to be classed as a machinery exhibit, 
and it would seem to be better for all, in- 
cluding the exhibitor himself, if he were in 
the Manufactures Department where he evi- 
dently belongs. 

On the other hand one of 
esting exhibits to be found the 
grounds—that of the American Waltham 
Watch Company—which shows a number 
of its most interesting automatic machines 
in operation is in the Department of Manu- 
factures, where it perhaps belongs, but no 
machinist can help feeling that it is a ma 
chinery exhibit and should be credited to 
the machinists no matter where it is located. 
Then, too, the full-sized wooden model of 
John Fritz’s 150-ton hammer is set up in the 
Transportation building, though it certainly 
belongs to the department of Machinery and 
is an exhibit—not of a machine it is true, 
but of a very satisfactory representation of 
the real thing—the largest hammer in the 
world, a machine tool pure and simple, that 
has no more to do with the Transportation 
Department than with a number of others. 
The Transportation Department is largely 
an exhibit of machinery, however, and some 
of the machines to be seen here are very in- 
teresting too, both from a mechanical and 
from a historical point of view, of which we 
shall have more to say in future. 

Any one who takes the trouble to talk to 
exhibitors and their representatives in Ma- 
chinery Hall will find that rightly or wrong- 
ly they are almost universally very much 
dissatisfied with the way things have been 
going. They claim that there has been un- 
fairness in the matter of charges for power 
for running machinery. Theamount charged 
for this is $60 per horse-power during the 
term of the exhibition. Those who expect 
ed to avoid this expense by taking advan 
tage of the permission given to run machin- 
ery occasionally without charge have found 
upon investigation that when a possible cus- 
tomer or other interested person comes along 
for whom the exhibitor may want to show 
his machine in operation he must in each 
case go to the oftice of the Director and ob 
tain permission to run the machine for that 
particular occasion. Of course this means 
simply that he must pay for power, so that 
he canrun his machine when he wants to 
without having to make special arrange- 
ments for every movement of it. Then 
there is some kicking about’ the regulations 
pertaining to the arrangement for transmis- 
sion of power to machines. A printing 
press manufacturer found that in order to 
run belts up from beneath as he should do 
in order to operate his machines properly he 
would be required to do so much and go to 
so much expense in order to satisfy all the 
powers, including the insurance companies, 


the most inter 
upon 


that he was finally compelled to give it up 
and arrange for overhead 
much to the detriment of his exhibit; the 
posts necessary to support the shafting ob- 
structing the view, interfering with the ac- 
cessibility of the machines and detracting 
much from their good appearance. 

In the matter of connections to the water 
service within the space of exhibitors there 
is also very much complaint. One exhibitor 
had a connection made and a wash bowl put 
in at an expense of $86, which he thought 
was exorbitant; 


transmission, 


but it was no than 


fairly completed before he 


more 
informed 
that on account of the concession which had 


Was 


been made to the company controlling the 
sanitary features of the buildings no wash 
bowls in exhibitors’ spaces could be allowed, 
and it was taken out. This means that an 
exhibitor of machinery who may wish to 
show its operation and thereby gets his 
hands soiled must go to the end of the build- 
ing and pay five cents for admission to an 
apartment where he can wash his hands; 
then he can return to his space, and if he 
has taken the precaution to chain his pro- 
spective customer to the railing may find 
him there on his return and may then pro- 
ceed to write a contract or to conduct such 
other business as should follow an exhibi- 
tion of machinery in motion, and which re- 
quires clean hands, 

Insurance rates have reached 7 per cent. 
for the term of the Fair; or a 14 per cent. 
annual premium, and many of the machin 
ery exhibitors are carrying no insurance 
whatever. They attribute this to a desire 
upon the part of the companies to beat them, 
but on the other hand the companies state 
that the reason is that there is not sufticient 
capital to insure the goods on exhibition 
here. Insurance companies are restricted in 
the amount of risks they can write in any 
given locality, and it is claimed that many 
of them have reached the limit here, and this 
has led to bidding for remaining and avail- 
able insurance, and has run the rates up. 
This view of the case seems to be borne out 
by the fact that the buildings themselves 
are insured for about 24 per cent., but were 
insured some time ago when there was less 
demand for insurance here. It is stated that 
there are about fifty million dollars worthof 
goods in the various buildings of the Fair 
and that the available insurance capital is 
not sufficient to cover them. 

The things mentioned above are by no 
means all that exhibitors find to growl about, 


and the rule prohibiting profanity, and 
which gives the ‘‘ tin soldiers” as the gor 


geously gotten up Columbian Guards are 
dubbed, authority to arrest any one who 
breaks it, is nevertheless frequently broken, 
especially, one mechanic declares, by the 
traveling men who are in charge of many of 
the exhibits, and who the machinist avows 
are much more wicked than machinists, and 
swear much more recklessly at apparently 
needless delays which seem to them to be 
attributable to red tape and the operations 
of the circumlocution oflice, 

This, of course, is one side only; the other 
side of the story is not so readily obtained, 
but it is significant that Chief Robinson, who 
with the Centennial, as 
well as with this exhibition, freely declares 
that he has had enough of the business 
now, and would much rather be at sea in 
charge of the engineer’s department of a 
naval vessel, although he intimates that he 
has had his share of this experience also. 
These difficulties, perhaps inseparable from 
the starting of an enterprise of such magni 
tude, will probably soon be forgotten and 
things will begin to move along 
smoothly. 

Though it is true that the exhibition is 
very far from complete, it is also true that it 
is well worth a visit now by those who can 
visit it at no other time, but it is better to 
defer coming for about one month, when it 
is probable that it will be fairly complete. 

As to the expense involved, it must be 
said that there seems little chance of visiting 
the exhibition from any considerable dis 
tance without considerable outlay both in 


had experience 


more 
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Variable Speed Power Transmission. 


By M. E. 


The paper by Mr. H. C. Spaulding on 
‘Variable Speed Power Transmission,” read 
at the recent meeting of the Mechanical En- 
gineers, seems to have attracted more than 
» Mr. Gordon’s variable 


passing attention t 
speed pulley, which is fully described in the 
contribution referred to. Early in the paper 
mention is made of speed cones and their 
somewhat restricted scope is alluded to. 
Mr. Gordon’s device, however, does not ap 
pear to me to show much improvement in 
this respect over the cones, and the principal 
advantage accruing from the use of his 
pulley seems rather due to the possibility of 
running the rope or belt upon a loose pul 
ley, and in the gradual alteration of speed, 
which can be effected in a more reliable 
manner than by the use of the well known 
continuous cone drums so much employed 
in spinning machinery. 

Mr. Gordon’s device, which is shown in 
the diagramatic sketch, Fig. 1, consists of 
two disks A and B&B, of which one may be 
fixed to the shaft, while the other is capable 
of being moved laterally by suitable means 
The inner faces of the disks are tapered in 
section, so that the space between them is 
wedge shaped as shown. It is clear that 
if a rope or belt is run in this adjustable 
wedge groove the virtual diameter of the 
pulley will depend upon the relative posi- 
tion of A and #, being greater as these are 
brought nearer together, and less as they 
are moved apart, until, when the distance 
apart of the nearest points exceeds the 
diameter of the rope, the latter will fall 
onto the loose pulley ( placed to receive it 
To obtain the full effect, both driving and 
driven pulleys require to be similarly ar 
ranged and adjusted, failing which a tight 
ening or jockey pulley must be used to take 
up the slack, and to maintain the tension, 
It is evident that ordinary thin belting will 
be unsuitable as a transmitter, and that for 
the best results ropes or thick wedge-shaped 
leather belts should be employed. 

In Fig. 2, let @ represent a rope of radius 
rat the smallest diameter of the pulley, and 
a when at the largest. Then the distance 


; 0 , 
pa r cosec, —; O denoting the whole 
» 


angle included between the pulley faces 
If we accept the common rule for the 
minimum pulley diameter, viz., 80 
rope diameters, we have 


’ » O 
J dk Cosec. ’ 
% 2 


V representing the per cent. of in 
crease of pulley diameter under the 
conditions stated. With a groove, 
including an angle of 30 degrees 
the smallest which should be used to 
avoid damage to the rope by wedging 

we have an increase of J 3k xX 
3.86 12.83 per cent. in the pulley 
diameter, giving a proportionate vari 
ation in the speed of transmission of 
a tightening pulley as used, or doubl 
of this if both pulleys are variable 
As will be seen, the range is not great 
with the angle selected. Taking so 
acute an angle as 10 degrees, we have 
ony F = ar > 11.47 38.22 per 
cent. of variation with one, or 76.4 
per cent, with two pulleys—a range 
which can, of course, be easily ob 
tained by the ordinary system of cone 
driving. 

From these considerations it) would 
appear that, so faras rope driving is 
concerned, the device does not offer al 
very wide range of speed variation if 
the angle of the groove is kept reason- 
ably obtuse. With an angle of 10 
degrees, such as is shown in the sketches 
of the pulley, the loss of power due to 
wedging in the grooves would be very great, 
and the wear and tear of the rope neces 
sarily severe. Moreover, it appears to me 
that in forcing the rope off the loose pul- 
ley in order to make it take a bearing upon 
a larger diameter, the rope will be injured 
by crushing to some extent. In all prob 


ability, however, the rope would soon con 
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form to the groove, and remain permanently 
wedge-shaped, which would greatly assist 
it to rise in the groove under the lateral 
pressure. 

With regard to what has been done before 
in this direction, I would say that I have 
had some experience with a variable speed 
pulley shown roughly in Fig. 3, and which, 
as will be seen, is somewhat on the same 
lines as Mr. Gordon’s device. This was, I 
believe, shown at one of the Paris exhibi 
tions several years since, and was to my 
knowledge used in 
England at least six ) 
years ago. It will be 
understood to consist 
of two intermeshing 
prong or claw pulleys 








! and B, each forming c 
parts of hollow conical 
shells. One of these, | 

= 


A, is preferably keyed 
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, will doubtless suggest 
the arrangement 


may be briefly indicated. 
two small pulleys, of which 
to turn on the 


carries the half pulley B. 
provided with bevel teeth, 
which gear the small pinions P and Q, these 


Co 





to the shaft, while the 
position of 2B relative 
to A may be varied in 
any convenient way, 
the method shown 
answering very well 
for small pulleys. The 
angle of the groove 





thus formed can be 
varied within very 
wide limits without 
affecting the possible 
variation of the pulley 
diameter, which, as 
will be seen, may be 
made very extensive if 
desired. By making 
the angle 90 degrees, 
ordinary square leather 





belting can be used 
with good results, 
while for ropes, a more 
obtuse angle than usually adopted may be 
used, as the grip is greatly augmented by 
the peculiar formation of the groove, which 
gives a slightly serpentine motion to the 
rope as it passes over the pulley. This ac- 
tion is certainly not good for the rope, but 
if the edges of the prongs are well rounded 
so as to avoid cutting, no great harm need 
result. 

With the arrangement as sketched, unless 
the pulleys are a fair distance apart, the 
driven pulley would require to be of a 
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IMPROVED CIRCULAR 


similar construction, and to be correspond 
ingly varied in diameter, in order to main 


tain a uniform tension. When the amount 
of power transmitted is not great, however, 
a strong spiral spring is suflicient to keep 
the sides of the driving pulley apart, this 
spring yielding as the tension on the rope 
increases, owing to the driving pulley diam- 
eter being increased. Various methods of 
applying this spring, or of varying the 





























E SPEED POWER TRANSMISSION. 


VARIABL 


keyed to the shaft. 
pulleys Hand F’are arranged to incase the 
gearing, and are turned on their 


the cross-piece A, 


to receive two brake i 
the brake to H, the screw S is held, : 
by turning upon it, is brought 
the fixed half pulley 
the pulley diameter. 


, thereby increasing 
, on the other hand, 


round by A, and impart to #: 
the direction of rotation, but fireiee as rapid, 


an 












so that the threaded sleeve screws bottom is not necessary if the end 
1, and reduces the pulley diameter. 

It may be added that for the sake of safety 
to workmen the prongs of the half pulleys 


the pipe is firmly seated on a plank or b 
of wood, When under strain a jack of (lls 
kind will become as substantial as a colu 


usually occupied by blocking is left cleat 
transmitting very large 
Under certain circumstances, 
‘ » found of service, 
and it is therefore given for what it is worth. 
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Improved Cireular Re-saw. 


machine which we illustrate } 


with is one of strong and compact const: 
, calculated for accurate work in re 

It will split either hard or soft wood 
saw straight or bevel, especially ad 


for use in saw and planing“n 


furniture factories, ete. 

The iron frame is of extra heavy we 
and has broad foot-plates, so that it 
stand firmly and solidly on the floor. 

The feed-works consist of four 54” d 
rolls, strongly geared and held t: 

by a heavy weight. This feed js 


from the saw mandrel by mea: 


intermediate countershaft, an arra: 
ment which permits the tilting of the 
roll works, without interfering with 


of the belts. The feed is « y 


stopped and started. Two rates of speood 
are provided, and changes from one to 
other are made by merely shifting a belt 
The rolls can be adjusted singly o: 
gether by means of a crank-handle at thie 
The rolls are also made self centeri 
, for instance, would permit an inch 
board to follow another 14” thick without 
making a separate adjustment of the roils, 
sawing both boards exactly in the 


or, as desired, either set of rolls ean 


be made stationary while the other yields, 
by simply loosening a nut, which enables 
the operator to cut a quarter or half inch 
slab off a board of any thickness. Another 
feature 
close to the board rest, so that a half.i 
strip can be cut, if necessary. 


is that the rolls are made to work 


The housings supporting the rolls «are 
gibbed to a heavy swing frame, which is 
fitted in a semi-circular bearing, and can be 
tilted by simply loosening a nut, placing 
the machine in readiness for bevel sawing 
such as clap-boards, siding, ete. 

The mandrel is heavy, and driven b) 


of large diameter and face. The 


self-oiling bearings of the saw mandrel ire 
fitted into grooved ways on the frame, to 
adjust forward as required, allowing for 
all wear on the saw, and keeping the saw 
close to the rolls. 


machine is made in three sizes, to 


ya 24”, 30” and 34” saw. The manu 
facturers are Cordesman Machine Co., But 
ler and Front streets, Cincinnati, Ohio. 
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Handy Tools and Appliances II. 
By Perer H. BuLiock. 


AN ADJUSTABLE JACK SCREW 
This idea (Fig. 4, page 5) may seem 
peculiar, but I can assure my engineer 


friends that there are few appliances 


about the place as handy as this one 
It is composed of the screw, the cap 
and nut, and as many pieces of pipe 
of different lengths as you may 
choose. ‘To show how inexpensive 
they are, and to what extent the scrap 
heap may be drawn upon in their con 
struction, I will describe of what on 
of my own is made. The screw is o! 
steel 21° long, 24” diameter, and was 
formerly a part of a powerful press 
The cap is a common 5” east 


washer, and the nut one half of a set 
of flange shaft couplings, the inside 


threaded for the screw, and the out 
side turned down to fit the inside of 
1 wrought-iron pipe. For com 
use I have a piece 20” long, wi 


flange at the bottom end. In_ this 
shape it will do all that any jack will 


do, and there is no reasonable limil 


to its extension, for it works just as 


well on a full length of pipe as 
the shortest section. The flange at 


as it takes up little room, the spac 


any work that may be necessary to b 


Not long since I used one on 


end of 17 feet of pipe as a temporary 
in a building while a pier was b 
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There are many ways this same idea 
I have one arranged as 
pipe, the screw being of 
The nut is a plain cast- 
of it 


puilt 
ve carried out 
in Fig. 5, for 2 

11 steel 24” long. 
iron cylinder 3x3. 
threaded for the screw, and 1” is counter- 
pored and threaded for 2° pipe. As in the 
ease of the larger one, a piece with flange, 
and about 2 feet long, is kept attached for 
light work when it is not wanted for some 
special purpose, as it very frequently is. 
There is a Y-shaped fork, the shank of 
which fits the pipe, and which is used under 
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shafting while leveling up or during re- 
pairs. When used under shafting or over- 
head work, it is best to put the screw at the 
bottom, and the pipe and fork at the top. 
fork, 
shaft 
while the regular hanger was removed and 
repaired, This tool is also very convenient 
when it is desirable to give the object being 
lateral motion, 
some bed piece over a foundation, so as to 


J have put a spare hanger box in the 
and supported a section of running 


raised a such as pushing 
make the holes come fair, for it can be set 
it any angle from upright to horizontal, 
and it will push straight away in any de- 
sired direction. 

While on the subject of jack screws I 
the little ones that I hope 
every engineer has for use around the plant. 
They are very handy for taking up the 
slack of some part about the engines or 


must refer to 


pumps, such, for instance, as holding up a 
crosshead while removing the gibs or some 
other similar job. These can be made by 
using common commercial set-screws, and 
tapping out pipe plugs screwed into coup 


lings, or through caps on short pieces of 
pipe. Ten of these, from 8x1 to 1x4, make 
inice set for engine room use. 

A TooL FOR CUTTING OFF SHAFTING IN 


POSTTION, 


It is often necessary to cut off a shaft, and 


a great convenience if it can be neatly done 
Without removing it from position. <A tool 
that will do this is shown in Fig. 6. It is 
made of tlat machine steel 2xg, and 4 feet 
long, with one end bent back into a \ 
shape. There is an elongated collar or nut 
that loosely fits the bar, and which is held 
in any desired position by a wedge. This 
sliding collar or nut carries the screw that 


is used to feed the cutter, which is a 


com 
mon lathe cutting-off tool the same thick 
hess is the bar. There is a flat iron link to 
hold the back end of the tool in place, but 
for the front end I have found that wooden 
Clinips or a common hand-screw is the best, 
a$ you can give it any desired pressure to 


resist Chattering, and to keep the tool from 
jumping into the work, as it might do if 
hot held good and solid. The 


the bar can be supported from 


free end of 
above if 
lecessary, but a stud from floor to ceiling is 
best, using a cleat and hand-screw to support 


ind steady it. Of course the engine will 


lave to be run slow to get the proper speed, 
ind the cutting point of the tool will have 
to be raised and given clearance according 
lo the size of the shaft being cut. It is 


surprising how effective this tool is, and 


quickly a shaft may be cut off with it 
When properly used. 


After 
cut a 


a fire, it was 


desirable to main shaft at a 
between where power for a depart 


was delivered and a coupling that had 
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been sprung and broken by a falling wall 
The size was 3”, and it required but half 
an hour to rig up, cut the shaft and get to 
running. In one case of this kind enough 
is saved in time and trouble to repay the 
cost of this simple tool many times over. 


—-_ —— 


Molding by Machinery, 
pliances, Ete. 


Foundry Ap- 
Ill. 


By 8. BoLLAnp. 

Mr. Harris Tabor, in a paper read before 
the American Society of Mechanical Engi 
neers at the San Francisco meeting May, 
1892, ‘““Of all the mechanical arts 
that of molding has been the most difficult 
to formulate and reduce to a system 
the origin of metal founding the molder 
has been pleased to shroud his methods in 
certain mysteries which to him, at 
seem essential to perfect castings 


says: 


Since. 


least, 
There is 
much beyond the control of the molder, in 
the art of metal founding, which tends to 
His influ- 
ence upon the quality of his work lies in the 
skill which cannot be verified by caliper, 
gauge or rule. The molder's art is in mak- 
the mold of its proper density. 


make bad castings. strongest 


ing Draw 
ing a pattern from the sand after it has been 
rammed and mending a broken mold are 
mechanical operations easily taught—it is 
with ramming. If a touch of 
genius enters into the molding it is shown 
in making the mold of such density that it 
will stand pouring without ‘ strain 


not so 


ing,’ and be soft enough to prevent 
‘blowing ’ seabbing,’ with a 
certainty that the sand will remain 
in place until the iron has solidified. 
This is the molder’s skill which can 
not be formulated and passed down 


‘ 


and 


to succeeding generations in books.” 





It is very evident, from the above, 
that Mr. Tabor knew what difticulties 
he had to contend with when he un- 
dertook to make a molding machine 
that would, automatically, overcome 
them all; what course he pursued may 
be partially gathered 
from what he says in 
another part of the paper 
quoted; ‘‘In the spring 
of 1890, Mr. A. B. 
Moore, who was then a 
Stevens Institute senior, 
selected the rammer ma 
chine as the subject of 
We discussed 
the lack of data bearing 
upon the friction of sand, 
and decided jointly to 
make experiments. An 
ordinary platform scale 
weighing. 


his thesis. 


A series of boxes 
tx4 inches, 5x5 inches, and 6x6 inches was 


was used for 


decided on; these boxes were supported 
by frames spanning the scale and resting on 
at Fig. 12; box 


Was fitted with a loose bottom which 


the ground, as seen each 
rested 
on the scale platform. The plunger used for 
ramming fitted its box loosely enough to 
avoid serious friction, and was connected to 
the weighted lever by a turned joint; the 
weight of the lever on the sand was found 
by weighing it in position. In all cases the 
scale was weighted to a pressure equal to 
10 pounds per square inch on the under 
face of (This is about the density 
of the We 


with the 4-inch square box as follows: 24 


the box. 
average mold surface.) began 
inches of loose sand was put in and com 
pressed to 111 inches to give a density equal 
to 10 pounds on the under side, and it re 
quired a pressure of 124 pounds on the top 
With 


5 inches of loose sand, 174 pounds pressure 


of the sand to produce this result 


was required on top to give 10 pounds below; 
an addition of 24 inches in the depth of sand 
up to 354 
inches—making 


the ramming pressure 
the last 25 
required a pressure of 42 pounds 
With the 
6-inch box only 11} pounds were needed to 
with 24 
sand; with 10 inches, 26 pounds raised the 


brought 
pounds, and 
10 inches 
to give 10 pounds on the scales. 


give 10 pounds below inches of 


scale beam, or 16 pounds less than was re- 


quired under precisely the same conditions 





Fig. 14. 
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with the 4-inch box. The walls of the boxes 
were of undressed plank to represent the 
average condition of wooden flasks.” 
THE TABOR MOLDING MACHINE 
With the rammer system of this machine 
greater pressure may be given over portions 
would 
When flasks are of such a size that bars 


of the mold which otherwise be too 
soft. 
are necessary, the rammers are arranged to 
straddle them, thus doing away with all 
tendency of the bars to spring; this method 
also avoids the necessity of tucking under 
When the flat platen is used for 
ramming sand may be scooped away from 


the bars. 


the highest portions of the pattern until the 
With these auto 
matic machines the rigid platen is used for 
ramming, hard and cut 
boldly over the pattern; by this method it is 


best results are obtained. 


mace of wood, 
claimed that no skill or judgment is neces 
sary in putting sand into the flask and the 
density of the mold, over the iron, may be 
The method of 
using flask bars for ramming is to have them 
detached from the flask, and 
to be forced down without coming in contact 


made to suit any condition. 


short enough 


with its walls; the flask and sand box are 
filled with sand, and the bars forced down 
by a flat platen; the bars are deeper where 
the greatest ramming is required and being 
made wedge shaped, each bar spreads the 
sand until it meets the spreading influence of 
its neighbor. The heavy flasks are placed 
on trucks which are topped with stripping 











Fig. 13. 


MOLDING BY 
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plates and contain mechanism for drawing 
the patterns, the trucks are run under the 
for 
take off the mold and replace the flask. 


machine ramming and withdrawn to 
For the lighter flasks which can be lifted by 
hand the machine shown at Figs. 13 and 14 
is made: the figure shows the tloor broken to 
the 


The piston takes steam on the under 


vive view of the machine below floor 
line. 
side only, its weight being sufficient to re 
turn it promptly after the mold is rammed. 


To the piston rod is attached the principal 
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of the 
with 


part 
table 
supporting the pattern frame upon which 
rest the patterns 


mechanism, consisting of a 


lugs projecting upwards and 


The stripping plate frame 
the frame and 
rests on it, to which the stripping plate is 
attached, 


is directly over pattern 
The stool plate is suspended to 
the stripping plate frame and moves with it, 
the side levers and tumbling shaft are for 
tripping .after the 
The pattern frame has an annular passage 


pattern is withdrawn. 
which connects with the cylinder and admits 


some steam to the pattern plate at each 
movement, thus keeping the patterns in a 
dry The 


stool plate is really part of the stripping 


condition for smooth working. 
plate frame placed below the pattern frame, 
its object being to support stools, or internal 
parts of the stripping plate used in holding 
up the green sand cores, or heavy bodies of 
hanging sand while the pattern is being 
drawn; these stops can readily be changed 
to suit any pattern within the range of the 
machine. The ramming head is carried by 
the wrought rods seen at eitNer side of the 
machine. The steam pipe enters the cylinder 
at the bottom, and from the throttle valve 
to the cylinder serves also as an exhaust 
pipe, the throttle valve being a two-way 
cock by which steam is both admitted or 
exhausted from the cylinder. The half flask 
is put on the stripping plate, with the sand 
box to hold the sand which is to be com- 
pressed, and both are filled with sand; the 
ramming head is then swung forward over 
the tlask the which 
define its position, and the throttle 


against stops 


valve opened; the upward motion of 
the piston and attached parts carries 


head, where it is rammed instantly, 
and upon the lever being moved again 


| the flask and sand up to the ramming 


steam is cut off, and at the same time 
exhausted, allowing the tlask to de- 

= scend; the stops then engaging the 
free ends of side levers and arresting 

the downward motion of stripping 
plate at a point about midway; the 
descend — is 
the mold, 
and when the piston has 
returned to its 
the sand is 
off the flask 
which is then taken from 
the As the 
man removes it he presses 


pattern continuing to 


drawn from 


lowest 
position 
struck 


machine, 


the tripping treadle with 


his foot to release” the 
stripping plate frame 
Which then falls to its 


proper position with re 

spect to the pattern and 

the machine is ready for 
inother mold, Water or compressed air may 
he used instead of steam, if it is desirable, 
though it is believed that steam is prefera 
ble in most cases, because it is usually easily 
obtained without the use of special wuxiliary 
machinery of any kind, 


PH YIELDING PLATEN MOLDING MACHINE, 


The Atlas Engine Works, of Indianapolis, 


Ind., are the makers of the above named 


machine, a perspective view of which is 
at Fig. 15. 
is provided with 


The top of this machine 
a rubber bag tilled with 
and the bottom or 


viven 


water or compressed air, 


cylinder is caused to raise by the admission 


of compressed air, thus forcing the flask 
containing the sand against the rubber bag 
which, they claim, presses the sand in a 
manner that cannot be effected by any other 


known method. The makers that 


amongst their several devices developed for 


Say 


yielding platen molding machines the flexi 
ble diaphragm backed by the fluid forms a 
wonderfully simple and effective machine. 
The platen yields according to the form of 
the pattern, thus producing uniform density 
The double 
rotary feature adds fully 50 per cent, to the 


of sand and perfect castings. 


productive capacity of their original single 
Provision is made for reasonable 
depth of the 


machine, 


variance in cope ind drag 
Both 
drag and cope patterns are on the machine 


ut the 


without adjustment of the machine, 


sume time. They are made alter 








nately and the molds finished, covered and 
clamped on the floor ready for pouring with- 
out increasing the labor force more than 
one man over that employed on the single 
machine. The machine is turned on its 
center with little effort, and, in spite of its 
rapid work, is not wearing on the operatives. 
There is nothing to get out of order, nothing 
to break by strain. Wooden patterns can 
be used and drawn by hand, though drawing 
iron patterns through stripping plates is 
recommended. The writer has stood and 
watched these machines in operation and 
can bear testimony to the regularity as well 
as efficacy of their movements which is in 
every respect equal to what is claimed for 
them, quality as wellas quantity being alike 
phenomenal. 
ee 
LETTERS FROM PRACTICAL MEN. 
Cutting Screws, 

Editor American Machinist : 

Judging from my own experience in cut- 
ting long screws of different shaped threads, 
and knowing the time it took me at the start, 
and the time it takes me now, I think I can 
give a few useful hints on that kind of 
screw cutting. 

The first thing necessary is a good fol- 
lower rest. If you happen to have one of 
these follower rests with two loose jaws like 
steady rest jaws, the best thing to do with 
it is to throw it into the scrap pile and re- 
place it with a solid rest with a hole bored 
through it when in its position in the lathe, 
and reamed to a size large enough to admit 
of a bushing, large and heavy enough for 
the largest screw that you are liable to have 
to cut. 

If your largest screw is 2 
follower should be bored not less than 24 
diameter. The bushing should be of cast 
iron, and the best way to make it is to take a 
piece somewhat longer than necessary and 
place in the chuck, and finish outside and 
inside and one end at one chucking, then 
turn around in chuck and cut off to proper 
length and finish that end; 24” is long 
enough for the bushing. At first I made 
them as long as 34” but found that 24° was 
long enough for any of them. The cast-iron 
bushings wear out fast but only cost a trifle 
to make. I tried one made of machine steel, 
case-hardened and ground to size. It made 
a fine looking bushing, and I expected to 
have a fine time with it, but I didn’t. About 
the second cut I took on that lead screw the 
lathe stopped without warning about mid- 
way of the cut, and I couldn’t get it to go 
either way. Well it took about an hour to 
get that bushing off; then I filed the burrs 
off the screw and out of the bushing, for 
though the bushing was hard it had 
‘roughed up.” Then I tried it again. Well 
I made out to do the same thing several 
times over, but at last took that bushing off 
and let it stay off. It is by the lathe yet 
among the other bushings, but it never gets 
used, I got all that I wanted of hardened 
bushings in less than one day’s experience. 
I went back to the old worn-out cast-iron 
bushing and cut the screw with that. When 
the cast-iron bushing gets stuck (as they 
sometimes will when there is considerable 
burr raised by the tool) they can generally 
be got loose inside of two minutes with but 
little if any damage to the screw, while the 
hardened one will cut the screw all the way 
off. 

I generally turn the screw .002” or .003” 
below standard so that it will be perfectly 
free in the bushing, or in case the thread is 
to be cut on cold rolled shafting the bush- 
ing should be bored .002” or .003’ above 
size for the same reason. The bushings 
seem to work just as well after they are 
worn a sixty-fourth or so loose, especially if 
the screw isa long and heavy one. 

One of the most essential things for speed 
in cutting screws is the micrometer index on 
the cross-feed screw. It is not necessary to 
make an elaborate affair like the one de- 
scribed in the AMERICAN MACHINIST a short 
time ago. All that is necessary is a disk 
properly graduated and numbered, and an 
index pointer, fixed on some part of the car- 
riage and brought up to the top of the disk. 


diameter the 
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If the cross-feed screw is 4 threads per inch 
the disk should be 33’ or 4” diameter and 
about #” thick, and should have 250 gradua- 
tions on it, and every tenth one should be 
numbered as 0, 10, 20, 80, etc. If your lathe 
has a hand-wheel on the cross-feed screw 
you can get along very well without the 
disk by turning a flat place on the wheel 
and graduating that. In this case it is best 
to turn the flat place at an angle of 45° from 
the top of the wheel and toward the lathe. 
I have used both styles and they are all 
right. After using this index for a while 
you will wonder how you ever got along 
without it. 

A stop screw is of no use in comparison 
with it. As for myself, I have never been 
able to bring a tool-block up against a stop 
screw and have it come alike every time; 
but with the micrometer index it is differ- 
ent, it ‘‘ gets there ” right along. 

The great advantage of the index in cut- 
ting square threads is that you can find out 
just how many thousandths the tool will 
stand and the lathe pull in good shape, and 
then you can take that many right along, 
with certainty, and no guess-work about it. 
It will also measure accurately the depth of 
thread or the tooth of a worm where there is 
no room to turn a place to size of bottom of 
thread. In plain turning or boring it is 
equally as useful. In fact, it is worth its 
weight in gold on any lathe. 

I find it best in cutting square threads to 
use aroughing tool and a finishing tool; 
and the shape of the roughing tool is of con- 
siderable importance if quick work is 
wanted. 

I make the roughing tool about .010” nar- 
rower than the finishing tool, with 10° clear- 
ance at the end, as # F in the sketch, and 
from 7° to 10° top rake, as U D. 








The end of the tool A should be slightly 
rounded, and this is the most important 
wrinkle about it, as the rounded end causes 
the chip to crowd together enough so that 
it comes out of the groove freely, while if 
the tool is square ended, the chip will crowd 
on the tool and tear out the sides of the 
thread with less than half the depth of cut 
that can safely be taken with the round 
tool The width of the roughing tool at B 
should be about .005’ less than the width at 
A, The finishing tool should have no top 
rake, but should be ground as the dotted 
line G D, and with the same end clearance 
as the roughing tool HF. The end A should 
not be more than .001” or .002’° wider than 
B, and should be ground square across in- 
stead of being rounded. 

These tools should be made short—not to 
long for cutting four threads per 
inch (and other sizes in proportion); they 
will then be strong enough to take a good 
heavy cut. In using these tools they should 
be set level with the center, and the first 
few cuts should be light until depth enough 
is secured to prevent any danger of tearing 
out the thread at the top. The last few cuts 
should be light also, in order to make a 
smooth finish at the bottom. 

The roughing tool should be run down to 
the full depth of the thread, so that the 
square end finishing tool will not have to 
cut more than .001"° below the last cut made 
by the roughing tool. 

Square threads should be cut somewhat 
below size at bottom of thread to clear the 
nut, and the nut should be bored to standard 


exceed 8 


MACHINIST 


size, but the thread should be cut deep 
enough to clear the top of the thread of the 
screw. 

Square threads should not bear on the top 
and bottom of the threads. The best lubri- 
cant to use is soapsuds, or a combination of 
soap, oil, and water. Clear soda water is 
not good, as with it the tool wears very 
fast. 

As an example of what these tools will do, 


I will give a little of my experience. I had 
twelve cross-feed screws 18” diameter and 
with 234" of double thread of 4’ lead. The 
finishing tools were .127’ wide. After 


everything was in shape, and one of the 
screws cut, I concluded to time the rest, and 
I cut the eleven screws in 204 hours, in- 
cluding all the time of changing the screws 
and tools, and the last three screws in the 
lot were cut in 44 hours. 

I will say that I had the help of a Gisholt 
tool grinder on this job, and therefore had 
no tools to grind, as when part of them were 
dull I took them to the tool room to be 
ground, while the rest were getting dull. 

WRIGHT. 

Foundry Foreman’s Organization, 
Eilitor American Machinist : 

In your paper some time ago something 
was said about a foundry foreman’s organi- 
zation. Since then I have seen nothing re- 
garding it. If there is such an organization 
I would like to hear from some of its mem- 
bers. If not, by all means there should be, 
as I think it would be beneficial to foundry- 
men, both proprietors and foremen, to 
meet together annually in convention for 
business, and to exchange views on different 
subjects pertaining to foundry practice. 
Master Mechanics, Master Car Builders and 
others hold conventions annually, and no 
doubt derive great benefit from meeting to- 
gether; then why not foundry foremen? I 
hope to get further information. 

Charlotte, N. C. Jas. R. ANDERSON. 


So-called ** Rules” for Teeth of Gears 
—Duplex Gear Cutters, 
Editor American Machinist : 

Mr. Calvert’s criticism of my remarks as 
to ‘‘rule of thumb” methods of describing 
teeth of gears, taking Haswell’s rule as : 
particular illustration, does not quite fit the 
subject under discussion. My statement 
was that a handy rule, like many in common 
use, was impossible if we retain a decent 
respect for accuracy. All these rules en- 
deavor to find a center for the circle ap- 
proximating to the true tooth curve, and to 
locate it by some easily remembered rule 
that is independent of the number of teeth 
in the gear, while it is easily proved that 
the true location of that center is not thus 
independent. Haswell’s rule is to put the 
center on the pitch line, and use 1.25 times 
the circular pitch as a radius, and, while 
that rule isa very good one for a certain 
number of teeth, about 30 or 40, and only 
results in a loose fit above that number, it 
creates an interference below it. My illus- 
tration showed the interference at its worst. 

Mr. Calvert’s rule, while it is very good 
for the particular case he selects to illustrate 
it, will be poor for higher numbers of teeth. 

If he uses $ of pitch for his given case, he 
must use some other fraction for another 
case, and, therefore, he has stepped off of 
the subject of discussion. The gist of a 
‘rule of thumb” method is that it is simple 
and easily remembered, and it has otherwise 


no advantage over an odontograph. If we 
must consult a table to determine which 


fraction to use for Mr. Calvert’s rule, we 
might as well use one of the odontographs, 
and get a practically correct result. 

We should all be much interested in any 
simple rule that Mr. C. can produce, if it 
hits reasonably near the mark as to accu- 
racy, and does not require the draftsman to 
consult a table or to cut and try until he 
finds a dimension or a _ position that is 
adapted to the particular case in hand. Let 
him prove it, not by declaring that it has 
given entire satisfaction, but by actually 
drawing several examples. A rule that will 
draw a pinion of twelve teeth, that will 
work reasonably well in all positions in an- 
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other pinion of twelve teeth, and also in q 
rack drawn by the same rule, will be y 
able and interesting, and will need no p 
medicine method of defense. 

If we reject all of the odontographic m 
ods, we might as well use the well-kn 
rule of thumb that draws the tooth w 
radius of one-quarter of the pitch radius 
from a center on a line at an angle of sev: 
five degrees with that pitch radius, for 
rule is not only one of the most | 
rooted errors in the subject,-but it is 
very good as such rules go. If we rm 
ber the exceptions, which in this cas 
quite necessary to prove the rule, 
doctor it to suit the case in hand, i 
serve the purpose, and, no doubt, give 
tire satisfaction.” 

I see no reason for retracting my 
statement that teeth of different num! 
cannot be properly drawn by the us: 
single fixed rule, or properly cut wit! 
cutter of fixed shape. 


I regret to learn from your issue of Apri 
27 that I have cast a slur on Mr. Cloug! 
and his ‘‘duplex” gear cutter. I try har 
not to offend any one when I write, but this 
country of ours is so large, and there «1 
so many people in it, and so many of thy 
people take the AMERICAN MACHINIST’, that 
Iam reasonably sure to tread on some pvt 
corn if I write anything worth readin 
I’m sure I was not thinking of Mr. Cloug! 
and quite sure that I did not know that hi 
had the monopoly of the invention of tli 
duplex device. I certainly knew of th 
form of cutter much more than four years 
ago, and, if Mr. Clough’s connection wit! 
it is within that limit, my information di 
not come from him. 

This ‘‘duplex” reminds me of a trick 
worth two of it that was practiced for years 
by an old gear cutter now passed away 
He took an ordinary Brown & Sharpe cutte: 
for twelve teeth, and shoved it through 
everything. For small pinions or large 
gears, racks, internals, bevels, anything and 
everything that came to his hand, the old 
gentleman used the same cutter, and as he 
did no small business, there must have been 
many machinists who kindly ‘‘ took to” the 
product. One day the old man was heard 
to remark to his apprentice, ‘Jim, you ain't 
getting that deep enough; put the cutter in 
a little further the rest of the way ’round. 
Some one probably ‘‘ took to” that gear. 

It is not a question of method, but simply 
of measurement, and later on I will give 
some figures which I do not expect will 
agree with those given by Mr. Clough. 

There is one thing in this connection that 
does not appear to be known or realized by 
advocates of duplex or similar cutters, and 
that is that nothing at all is saved by their 
use. Any cutter must be kept sharp, and 
be gradually ground away until it is useless, 
and no more will be ground off of a set of 
eight cutters than off of a single duplex 
cutter to cut a given number of 
There is no economy in the 
duplex cutter. 

As to the shape of the tooth, Mr. Clough 
uses the qualifying statement ‘‘ when pr 
erly cut and set.” If properly cut and set, 
it would puzzle Mr. Clough to tell whic! 
tooth, the involute or the epicycloida 
would be the best, for both would be th 
retically perfect as to accuracy of action 


teeth 


use of the 


There is no point of difference between tlie 
two forms that would not apply as well to 
large teeth as to small ones, to teeth coarser 
us well as to teeth finer than six pitch. The 


comparison between the two forms is ©! 
tirely independent of size of tooth. 

As between the two methods, that by : 
single twelve-tooth cutter, or that by 
duplex cutter, I prefer the former, As 
is, 1 use neither, for I find it necessary 
furnish the very best of everything to 
sure to pleasg my customers, and, if I shou! 
adopt any lazy make-shift to avoid the v 
small amount of care and intelligence 
quired to use the ordinary set of eight c 
ters, I should be in hot water all the tin 
My customers are not of the kind tl 
take to anything that is not mighty n« 
right. 
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Further information from Mr. Clough 
would be interesting to gear cranks, and I 
have no doubt would readily find space in 
this paper. We want to know, for instance, 
what form of tooth Mr. C. uses for his cut- 
ter—involute, epicycloidal, or other. We 
would like to know just how he gets the 
figures he gives as to its atcuracy, for they 
are astonisingly out of gear with the usual 
theory. We would like to know just why 
the epicycloidal form is more suitable for 
teeth coarser than six pitch, while the in- 
yolute is better for finer teeth. Opinions 
from either Mr, Clough or myself are not in 
demand, and testimonials from parties who 
have ‘‘took to” anything are worthless, 
put cold facts and figures sufficient to upset 
the theory and practice of at least fifty years 
standing would be very interesting. 

Lexington, Mass. GrorGE B. GRANT. 


Balancing. 
Editor American Machinist : 

Having been many years in the business 
and building machines of which many run 
very fast, I have found out the benefit of 
having pulleys, cutter-heads of planers, 
lathe spindles, etc., well balanced. 

1 have found that cutter heads 24” long 
and 3}’' square running 4,000 revolutions per 
minute trembled and did more or less bad 
work, and the difference in weight was only 
as much as the weight of a five-cent piece, 
or ibout + of an ounce, and this weight was 
only ’ from the center, and the spindle was 
in bearing 13’ diameter. It would appear 
that this little weight would not make a no- 
ticeable difference on such a heavy piece, 
but it does. 

Builders of machine tools are about the 
worst in balancing cone pulleys on a lathe 
or the face plate and pulleys on the counter- 
shaft. Even the very best shops do not 
balance. I have run a lathe at fast speed, 
having no lathe dog on it to throw it 
out of balance, and using only the smallest 
face-plate, when the cone and face-plate made 
the whole lathe tremble so much that I had 
to give up doing the work, but after taking 
the cone out and balancing well I could go 
on, Boring and turning mill tables also are 
not balanced. It is bad 
enough that the work 
that we put on them is 
out of balance, but 
surely the tables should 
not be unbalanced. 

I have built machines 
on which the shaft 1,5," 
diameter, making 
about 1,000  revolu- 
tions, had a }” groove 
about 380’ long, and 
this made the whole 
machine tremble, but 
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the machine so balanced that it would run 
475 turns without trembling any more than 
before. This would indicate that balancing 
is of a benefit everywhere, and I claim that 
even a carriage will run better, at least soft- 
er, if the wheels are balanced, especially when 
driving fast. 

I would also remark that the oiling facili- 
ties are in most cases defective. 

P. PrytBin. 
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cide with those of the scales on the ordinary 
or upper face, and a metallic runner, encir- 
cling the whole rule, enables coinciding 
points on any scale on either face to be at 
once found. 

With this improvement in its construction 
the necessity of inverting the slide, or of 
placing the slide in one position and subse- 
quently in another position is avoided, and 
the simplicity of the operation increased; 
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Back or Under 


The Duplex Slide Rule. 


The advantages of the slide rule for solv- 
ing accurately and with comparatively small 
amount of mental labor, simple as well as 
complicated problems frequently met with 
in engineering practice and other profes- 
sions, will be more appreciated as its use is 
extended, and any improvements on the ex- 
cellent rules already in use cannot fail to in 
crease their popularity. The accompany- 
ing illustration represents the duplex slide 
rule invented by William Cox and recently 
brought out by Keuffel & Esser Co., 127 
Fulton street, New York. This. slide rule 
is similar to the ordinary Mannheim, but its 
distinguishing feature and improvement is 
that the slide itself is of the same thickness 
as the rule, and has consequently its two 
faces flush with those of the rule. Both 














after planing a groove 
on the other side it 
was brought in balance 
and the trem- 
bling ceased. 


again 


Some of our engine 











Face. 


also the risk of damaging the rule during 
the operation decreased. Those in the habit 
of using the slide rule and knowing the 
special uses of the inverted slide, will cer- 
tainly appreciate this improvement and will 
at once see the many advantages to be ob- 
tained from this new arrangement. 
——___--—_~g@>e————— 
A New Hydraulie Ram. 





The accompanying illustrations show a 
longitudinal and a transverse section of a 
new double-acting hydraulic ram, which is 
operated by water pressure derived from 
natural sources or from a stand pipe. It 
can be used in all places where the ordin- 
ary hydraulic ram can be successfully oper- 
ated, and in some instances replace steam 
pumps. Under suitable conditions it can 
be successfully used for supplying summery 




















builders who build 
fast running engines, 
have a wheel on the 
shaft and a crank-pin 
in it. They have this 
wheel balanced in the 
casting, partly for the 
crank-pin and partly 
for the head of con- 


necting rod. Howclose 
they balance I do not 
Most of the en- 
gines, however, have 
no balance, and it is 
wrong to have them so. 

I will give another example of the benefit 
of balancing. Many years ago I built so- 
called gate saws, and built them similar to 
which were built I com 

I used two crank wheels and pins 
and connecting rods on these machines, and 
with the balancing crank wheels made, as 
usual, we could not run faster than 450 rev- 
Olutions on a fair floor. As it was desirable 
run the machine faster I commenced to 
experiment with the balancing pieces in the 
crank wheels and soon succeeded in getting 
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A New HypRAULIC 


sides of the slide are graduated; the gradua- 
tions of the rule,'that is, scales A and D, be 
ing alike on both faces, while the scales B 
and (' of the slide are graduated on the up- 
per face in the usual way, like A and D, 
but on the under face in reversed order, the 
initial indices being on the right hand, and 
the scales progressing towards the left. These 
reversed lines of graduations are equivalent 
to inverting the slideitself. The right and 
left indices of the four different scales on 
the reversed or under face of the rule coin- 
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valve, and from thence pass 
through the port q’ to the right of the main 
piston A, forcing the latter to the left and 
forcing the charge which has been drawn 
into the supplemental cylinder // 
through the pipe P’; this pipe communi 
cates with the valve chest V, 
be of any ordinary construction arranged 
to control the inlet and outlet of water 
through the pipe P’, and the pipe P commu- 
nicating with the supplemental cylinder // 
at the opposite end of the machine. The 
water to be elevated or to be supplied to 
V through the 
pipe S, and from this box it enters either 
one of the supplemental cylinders through 
the pipes /” or P, as the stroke may require; 
of course, it will be understood that the 
water having entered either supplemental 
cylinder through the pipe Por P, it is dis- 
charged through the same pipe when the 
piston reverses its motion, and then it passes 
through the valve box V again 
through the final discharge port ». 

The water from the main chamber £Z gets 
to the slide-valve chest by passing around 
the casing of the piston valve and through 
the side port ¢, as shown in Fig. 2. From 
the slide valve chest the water will pass 
either to the right or left through the port 
y* or y, according to the position of the 
valve 2. As shown in Fig. 1, the slide 
valve is at the extreme of the right-hand 
limit, and water has been admitted through 
the port 7 to the left hand end of the piston 
valve ¢ and has forced the latter to the right, 
the water entering the piston valve casing 
through the valve 7. During the movement 
of the piston valve to the right, the valve 


the piston 


out 


which may 


houses enters the valve box 


and out 


r closes and confines the water at the right 


end of the casing to form a cushion; the 
discharge now takes place through the 
small port / only into the water passage 


immediately above it, from whence it enters 
the cavity of the slide valve and is dis- 
charged through the port #. The port 7 is 
gradually closed by the leather cup o on 
the piston valve, so as to secure an easy 
cushioning effect, and the movement of this 
valve is finally limited by the pins project- 
ing from the heads of the chamber. When 
the piston valve is in 
the position as shown 
in Fig. 1, and the pis- 
ton A’ is moving to- 
wards the left, the 
exhaust water is free 
to pass through the 
port qg* and the annu- 
lar space RR? in the 
piston valve, and final- 
ly through the exhaust 
port 2. As the piston 
A approaches its left- 
ward movement, it 
strikes the pin 7’, and 
through the transmit- 
ting mechanism O 
shifts the 
h towards 


slide valve 
the left so 
as to reverse the mo- 
tion of the main piston. 

The following is a 
copy given to us of the 
results of a test made 
with one of the smaller 
machines: 

Diameter of 
4 inches. 


piston, 








Ram. 


residences, farm houses and similar places 
with water without the aid of steam power, 
and with very little expense for operating 
it, as practically it requires no attention. 
The water for operating the machine (de- 
rived from any suitable source so that the 
water will have the required pressure) is led 
to the main chamber Z through its nozzle 
With the piston valve ¢ in the 
position as shown in Fig. 1, the water will 
enter through the port Q into the annular 
? between the two central heads of 


as shown. 


space 


Fig.2 


Diameter of plunger, 
2 inches. 

Stroke, 6 inches, 

Number of strokes, 
50 per minute, 

Head of water, 20 
feet. 
Vertical height of delivery, 60 feet. 


Water used to operate, 1,946 gallons per 


hour. 
Water delivered for use, 482 gallons per 
hour. 


Supply pipe, 1} inch; length, 38 feet. 

Delivery pipe, one inch; length, 87 feet. 

A number of these machines are now in 
operation in Germany, and are reported as 
giving good satisfaction. These hydraulic 
rams are the invention of J. Hillenbrand, of 
Mannheim, Germany, and are now being in 
troduced in this country by Leopold Joseph, 
104 Chambers street, New York, 
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Headquarters at the Fair. 

During the continuance of the Chicago 
Exposition the AMERICAN Macuinist’ will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 37. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 
grounds, 

on > _ 
Not Spectacular. 

In another column of this issue will be 
found some account of how the Columbian 
Exhibition at this time to one of 
the editors of this paper. 

A point which may be of especial interest 
to machinists is in what is said regarding 


appears 


the relative attractiveness of the exhibit in 
Machinery Hall as a mere spectacle, and 
aside from its technical interest, which none 
but those versed in technical matters can 
appreciate. It is, perhaps, unfortunate that 
the machinist’s work is usually of such a 
nature, and is done in such a way, that very 
few who are not themselves machinists can 
ever appreciate it at its true value or under- 
stand the supreme importance of machinery 
in the present organization of society. And 
it is probable that the development of the 
scienee of machine building, like the de 
velopment of other arts, is carrying it still 
further and further beyond the comprehen 
sion of those who do not make a special 
study of it. It is entirely probable, for in- 
stance, that the public who know nothing 
of the refinements of machine design would 
tind much more to attract them in the styles 
of machinery built twenty five to thirty 
years ago, than in the severely plain and 
unornamented machinery which is to day 
the delight of the trained machinist and 
engineer, 

Almost the entire exhibit in Machinery 
Hall consists of machines which have been 
built solely to accomplish certain results, 
and everything not tending toward these 
than 
There is nothing about them to 
attract those not understand the 
beauty that comes from so proportioning 


results has been discarded as worse 
useless. 
who do 


and arranging parts, and so drawing out- 
lines as that it shall be evident that nothing 
has been in view but the purpose for which 
the machine is constructed, and that 
object has been thoroughly comprehended. 

In Machinery Hall there is relatively little 
that is understandable to any but those who 
The 
which are at work weaving fabrics of fancy 


its 


make a study of machinery. looms 
fizures and ribbons attract far more sight 
seers than any other part of the show there, 
partly because the noise they make calls 
attention to them, but mainly because the 
work turned out by them is comprehensible 
in a certain degree to any one. A man 
walking through the Ilall the other day 
merely glanced at one of the handsomest 
and admirable 
built, from the machinist’s point of view, 
and turned to a machine which appeared to 


most steam engines ever 


be a veritable ‘‘ mechanical cane brake 
something for a machinist to smile at, but 
covered with cranks, eccentrics, wheels, 
polished brass, nickel and glass. To 
companion he exclaimed, ‘‘ Now, ain't that 
ad pretty thing,” and the two stood and 
gazed at it in open-mouthed wonder until 


his 


the noise of the looms attracted their atten- 
tion. 

This exhibition, however, is more nearly 
the product of machinery than any which 
has preceded it. In almost every depart 
ment of it, with the exception of the Art 
Department and some of the foreign ex 
hibits, the supreme importance of the part 
machinery has played in its production is 
apparent to him whois familiar with modern 
manufacturing processes. This, however, 
will probably never be understood by others, 
and the fact that the machinery exhibit is 
really the least attractive one to the mere 
tends to lower the 
machinist’s importance in the estimation of 
that of departments which 


sight-seer inevitably 


others below 
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could not be in existence at all were it not 
for the machinist and his work. Though it 
is perhaps difficult to decide whether or not 
the. machinist loses anything by this more 
than the satisfaction of that degree of appre 
ciation which of right belongs to those who 
carry on the world’s useful work, it is prob- 
able that it does result in actual deprecia- 
tion of the value of his services and though 
there is probably little help for it there may 
be some improvement if it is fully recog- 
nized by the machinist, and proper efforts 
made to counteract its effects. 

It is related that a party of Indians wit 
nessed the first appearance of a locomotive 
within their territory in stoical silence and 
with no indications of wonderment or sur- 
prise; but when a telegraph lineman came 
along, and with his climbers easily walked 
up to the top of a smooth pole, the Indians 
went into transports of delight. The 
motive was too far beyond their comprehen- 
sion for them to understand anything of its 
wonders, but they knew perfectly well the 
difficulties of climbing trees and smooth 
poles, and they readily understood that this 
man had done something which entitled him 
to their admiration. The general public is 
in much the same condition with regard to 
machinery generally. 


loco- 


<> —_—_- 


Lecture Course for an Engineers’ Asso- 


ciation. 


We have frequently alluded to the oppor- 
tunity that was afforded stationary engi 
neers through their organizations to listen 
to lectures and bring out discussions at their 
meetings on subjects relating to matters of 
them. The regular business at 
such meetings need occupy but a few 
minutes of time, leaving, practically, the 
for lectures and discussion, 


interest to 


entire evening 
thus providing one of the best educational 
courses that we know of in connection with 
any similar organization or society. Itis true 
that all the subordinate associations of N. A. 
S. E. do not give this the attention it de- 
serves, sometimes appearing to forget that 
the objects of the association are purely 
educational and charitable. But if they are 
not all so forward in this as could be hoped 
there are some that are taking full advan 
tage of their opportunities. A recent evi- 
dence of this comes to us through the cour- 
tesy of Mr. William Waddell, of No. 2, of 
Cincinnati, O., in the form of a neat little 
programme, giving the date for a lecture or 
discussion, and the subject, for each week 
up to and including December 20. 

The lecture list embraces the 
well-known engineers and professional men 
and a remarkably interesting list of subjects, 
and the questions to be discussed are of equal 
interest. We heartily commend the exam- 
ple of No. 2 of Cincinnati to all other associa 
tions in the country. We are not surprised 
to hear that it is in a very flourishing condi 
tion. Inthe programme are some remarks 
by Mr. Waddell to the members that are so 
pertinent that 
we publish them on another page. 


names of 


so replete with good sense 


No Special Tax on Machinery. 


It is proposed in some quarters to levy a 
special tax upon bicycles; a proposition 
which we think should be opposed by every 
person, especially those whoare interested in 
machinery, or who believe that when a way 
of doing a thing by machinery better than it 
has previously been done by unaided muscle 
use of the machinery 
rather than 
It is said to have been demon- 


is discovered, the 
should be encouraged dis- 
couraged. 
strated that with a first class bicycle a man 
travels on good roads six miles with about 
the same expenditure of muscular force as 
he would expend in walking one mile. 
Many mechanics and workmen are using 
the machines to go back and forth to work, 
and are enabled by their use to live in more 
favorable locations than would otherwise be 
practicable; the industry of building the 
machines has become a large and important 


one, and there can be no possible good re 
sult from a discouragement of their con 
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struction and use, by a special tax, |; 
special taxes must be levied let them }, 
placed upon things which it is good putjic 
policy to discourage the existence or use of 
—such, for instance, as bachelors or yelj}ijw 
dogs. . 


ie 


It Was Not an Advertisement, 
We have received the following letter 
which we publish for the purpose of ¢o; 
recting the misapprehension referred if 
any such really exists : 
Providence, R. I., May 22, 
AMERICAN MACHINIst PUBLISHING Co 
203 Broadway, New York, N 
Gentlemen:—You may be interest: 
knowing that your notice of our y 
pamphlet is creating quite a demand for {\\ 
books, no less than 60 being asked {o; 
to-day, with reference to your paper. () rite 
a number of people speak of the notice 


advertisement, and we have thought t 
you might like to know this so that at ( 
time you might indicate that these re‘ 
ences are not paid for, but represent ir 


own judgment of the books reviewed. 
We are, yours truly, 
Brown & SHARPE Mra, ( 

Regarding the foregoing, we make {he 
statement every week in the first column of 
page eight to the effect that nothing is | 
lished in our reading pages in consideration 
of pay. This statement is made absolutely 
without reservation. Everything that up 
pears in our reading columns, whether a 
book notice or other matter, is there bec:use 
in our judgment it will be of interest to our 
readers, and for no other consideration. A 
notice of the little book referred to by 
Brown & Sharpe Mfg. Co., appeared in ir 
issue of May 18 because we were interested 
in it and instructed by it, and we believed 
that others would be. 

BR 

The New York Central Railroad—or 
management—has shown its ability to make 
very fast runs with passenger trains. In 
our issue of May 18 we referred to a run in 
which a speed of better than 112 miles per 
hour was said to have been made. The 
information as to this seemed at that writing 
to be authentic, but since then a good (eal 
of doubt, in which we share, has been 
the stated performance. \Ve 
were misinformed as to the use of the speed 
indicator on the engine, for one thing, and 
a careful consideration of all the conditions 
make the speed given seem improbabk 
The fast run that was to have been made 
between New York and Buffalo, which we 
referred to in our issue of the date men 
tioned, was not made. 

Undoubtedly some very fast time 
been made by the Central train, but after 
all, the demonstration of the fact that fast 
time can be made in little spurts, or in spe 
cial instances, is not of much importance. 
The question that interests the traveling 
much the time 
distant points, as between New York «nd 
Buffalo, or Chicago, can be shortened. ‘Te! 





thrown on 


Has 


public is how between 


or twelve years since we saw a stationary 

engine capable of developing considerable 

power—the cylinder was seven inches in 
diameter—run for a few minutes at the rate 
of 1,300 revolutions per minute, and it 

turned over very smoothly indeed, but w 

do not know of any one to day who is build 

ing reciprocating stationary steam engires 
to be run regularly at that speed. 
_———+ae—_—_—- 
Literary Notes. 

A MANUAL OF MACHINE DRAWIN: AND /)f 
SIGN. By David Allan Low (Whitworth Sechol: 
M.1., Mech. E., Head-master of the People’s |'a 
ace Day Technical School, London, and Alfred 
William Bevis (Whitworth Scholar), M. I., Me 
E., Director of Manual Training to the Birminz 
ham School Board. 

This work treats mainly on the propor 
tioning and designing of machine details 
such as screws, bolts, nuts, keys, cotters 
pipes and pipe joints, shafting and shift 
couplings, supports of shafts, belt geari 
rope gearing, friction gearing, toothed g« 
ing, cranks, crank-shafts, eccentrics 
other details of engines and boilers. In 
introductory chapter, besides several b 
articles on drawing appliances and the m 


ing of working drawings, there is a coll 
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tion of problems in practical geometry, but 
by no Means as many as will be required in 
ev ry day practice. Chapter II. contains 
prief statements of various principles and 
rules of mechanics; these are inserted more 
for the sake of reference than for the pur- 
nose of teaching those principles. 
~ The rules for proportioning and tables are 
pased on scientific principles and actual prac- 
tice. The illustrations and descriptions of a 
it variety of machine details are well 
idapted for reference, and will to some ex- 
tent at least take the place of an engineer’s 
note-book which the young engineer and 
draftsman does not generally possess. The 
dimensions are marked on many of the illus 
trations, and these may serve as drawing ex 
imples for students, examples ranging in 
difliculty from the simplest machine details 
to a set of triple-expansion engines; but 
these are not, as a rule, accompanied by any 
definite instructions in drawing, and it can 
not be said that the book gives instruction in 
drawing, as might be inferred from its title. 
he subjects are concisely stated and dis 
sussed, and no one who is anxious to learn 
hould have much difficulty in solving the 
problems given and applying the underlying 
principles to similar problems which present 
themselves in every-day practice. The 
uthors have succeeded in bringing out an 
excellent work which we can recommend to 
mechanics who wish to extend their knowl 
edge in correct designing, and to young en- 
vineers Who wish to advance in their pro- 
The book is published by Long- 
15 East Sixteenth street, 
$2.50. 


fession. 
mans, Green & Co., 
New York. Price, 


We have received a bound copy of Vol. 
IX. of the Transactions of the American 
Institute of Electrical Engineers. It gives 
the report of ten meetings held during last 
year. The papers read, and the discussions 
are of the greatest general interest and im- 
portance, the whole forming a volume of 
which the society has every reason to be 
proud, and one of extreme value to all 
who possess a copy. It is published by the 
Institute at’ its office, 12 West Thirty-first 
street, New York City. 


The Providence & Stonington Steamship 
Company has had prepared by Mr. Henry 
Whittemore a pamphlet entitled, ‘The Past 
and the Present of Steam Navigation on 
Long Island Sound.” It is a very interest- 
ing little book, going into the invention of 
the steamboat, with cuts of first and ancient 
examples, followed by the growth of steam 
navigation on the Sound. 
for this part of the work are numerous and 
very fine. 


The engravings 





PIONS a5) 
vES SNSWERS. 


Questions of general interest relating to subjects dis 

1 in our columns will receive attention in this 
department. The writer's name and address should 
ys accompany the question. Neither correct initials 





nor Location will be published when there is a request to 
hut effect, If questions are enclosed with a business 

unication, they should be written on a separate 
sheet, 





67) H. P. H., South Bay City, N. Y., 
asks: Is there a U.S. standard for punches, 
dies, couplings, etc.? A.—We know of no 
U.S. standard which is recognized as such 
by all manufacturers. 


268) M. M., ——, writes: Please inform 
me if there is a school in which I can learn 
the machinist’s trade. A.—The best and 

ily schools, that we know of, in which the 
iachinist’s trade can be thoroughly learned, 

machine shops ; first-class jobbing shops 
uuld be preferred. 


269) O. V. V., New Orleans, La., writes: 
Please let me know the horse-power of a 
ndensing compound engine with cylinders 
5, x5 inches, stroke ; boiler pressure, 

00 pounds. A.—When running at the 
ite of 400 revolutions per minute we should 
ite the engine at 6 indicated horse-power. 


270) E. C., Dover, N. H., 
ive me the title of 
e manufacture of steel, 
mer steel, A.—'‘‘ The 


writes: Kindly 


a book which treats on 
especially Bes 
Metallurgy of 
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Steel,” by H. M. Howe, is the most com- 
plete book treating on this subject, but it is 
somewhat expensive. You may get cheaper 
works of a more elementary character ; for 
these, send to any dealer in scientific works 
fora catalogue for a selection. 


(271) W. A. T., New Bedford, Mass., 
writes: Please inform me in regard to the 
numbers and corresponding diameters of ma 
chine screws, number of threads per inch, 
ete. I think if you were to publish a table 
relating to the above it would be of interest 
toa number of your subscribers in this lo- 
cality. .4.—You will find all this informa 
tion and tables in our issue of August 18, 
1888. 


(272) L. S., Minneapolis, Minn., writes : 
I have to work on cast iron plates of about 
3x5 inches and 4 inch thick The cast-iron 
is mostly too hard to work. Could you 
give any method or receipt for making them 
soft’ I know there is away, but cannot 
find it. A.—See answer to Question 193 
in our issue of April 20, current volume, 
The best and cheapest way is to get castings 
soft enough so that they can be worked 


(273) J. P., Cincinnati, Ohio, writes : Sup 
pose a ball of wood and a ball of iron, each 
weighing five pounds, were dropped at the 
same time from a given elevation, which 
would reach the ground first? A.—In 
vacuum they would reach the ground at the 
same time; but falling through air, the 
wooden ball, on account of its greater diam 
eter, has to overcome a greater air resist- 
ance, and, therefore, it will reach the ground 
last. 


(274) C. H., Madison, Wis., asks: What 
is the duty of a back pressure valve, and 
What is the duty of an equaliziug valve? 
A.—When the exhaust steam from an en 
gine is used for heating or other purposes, a 
back pressure valve is used; the duty of 
valves of this kind is to prevent the back 
pressure in the engine cylinder exceeding 
given limits. The duty of equalizing valves 
is to equalize the pressures in two given 
vessels. 


(275) G. M., Cleveland, Ohio, writes: <A 
prominent manufacturer of hoisting ma 
chinery in Chicago shows in his catalogue 
two brake bands on one drum operated 
simultaneously by one foot lever. Does he 
get more efticient friction than he would 
with one band ? A.—On general principles 
he will not obtain any more friction with 
two bands than with one, but with two 
bands the wear in a given time will be con- 
siderably’ reduced. The particular design 
of the hoisting machine may require two 
bands for other reasons than simply reduc- 
ing the wear, but on this we cannot express 
an opinion without seeing the machine. 


(276) H. M., Holyoke, Mass., writes; Please 
inform me if there is any college where | 
may get a technical education for my ser 
vices. I am a first-class pattern maker, 
and a fair draftsman, age, 28, but 1 have 
not received the education which I should 
have to make more headway in drawing. 
A,.—In answer to Question 239 in our issue 
of June 2, 1892, you will find the names of 
a number of technical institutes ; write to 
any or all of these stating your case. In 
this way you may find an institute in which 
your services will be acceptable for the 
education you receive. It seems to us that 
if you desire simply to make headway in 
drawing, the papers treating on this sub 
ject, which were concluded a few years 
ago in our columns, will be of aid to you. 


(277) W. J., Florence, Mass., writes 
Please let me know where | can obtain some 
soft metal like babbitt suitable for pattern 
work, but which will not shrink when cast. 
A.—We do not know where you can obtain 
a soft metal which will not shrink when 
cast. It is said that the following alloy will 
not contract when cooling—10 pounds of 
lead, and 2 ounces of antimony. The anti 
mony is added when the lead is in a state 
of fusion. The antimony gives hardness to 
the lead, but prevents its contraction when 
cooling. ‘This alloy you can procure in any 
brass foundry. 2. Of whatis the so-called 
white metal composed which is often used 
by pattern makers for patterns?) A.—There 
are a number of alloys called white metal, 
and the kind to be adopted will depend 
much on the form of pattern The follow- 
ing may answer your purpose: 10 ounces 
lead, 6 ounces bismuth, and 4 drachms of 
antimony; or, 2 pounds of antimony, 8 
ounces of brass, and 10 ounces of tin. 


(278) B. J. HL., Providence, R. I., writes : 
I wish to put steam power to a set of shears 
which are now worked by hand. I can 
only attach one cylinder; what diameter and 
stroke should it be to lift 25,000 pounds, 
steam pressure 40 pounds? (Our correspond 
ent then gives the sizes of wheels in the 
train of gearing which we do not repeat here 
as they are not required for the solution of 
the problem.) A.—You have left out one 
very important item, and that is the speed 
with which the load is to be raised. Assum- 
ing that 2U feet per minute is satisfactory, 
the work that must be performed per min 
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25,000 «x 20 500,000 foot-pounds, 
500,000 
33,000 
er; adding 20 per cent. for friction, we have 
15 & 1.20 = 18 horse power which must be 
developed by the engine. With a mean ef 
fective pressure of 80 pounds per square 
inch of piston, and piston speed of 400 feet 
per minute you will need a cylinder 8 inches 
diameter and 12 inches stroke. 2. Would 
you recommend a heavy fly-wheel? A. 

The fly wheel need not to be very heavy. 


ute is 


and this is equal to = 15 horse pow 


(279) E B., Erie, Pa., writes: In your 
issue of March 2 there is a question relating 
to Sellers planer. I fail to see how the 
average cutting speed can be 14.4 feet per 
minute; I would like to be enlightened. Isnot 
one-fourth of the time consumed on the re 
turn which would make the speed 13 5 feet 
per minute, neglecting time lost in feeding 
and reversing? .A.—It is true that the re 
turn is made in one-fourth of the time of 
the cutting speed, but it is wrong to take 
% of the cutting speed for the speed of the 
continuous cut. The cutting speed is given 
at 18 feet per minute; now assume, for the 
sake of clearness, that we have a piece 18 
feet long to plane, in cutting, the tool will 
require one minute to pass over this distance, 
and in returning } minute will be required, 
therefore it takes 1} minute to cut through 


a distance of 18 feet. or 18 14.4 feet 


25 
per minute for the continuous cut. The 
correctness of dividing 18 by 1.25 is shown 
in the following proportion: 
1.25: 1 :: 18: continuous cut per minute. 


(280) A.S., West Duluth, Minn., writes 
Please inform me of a book, and where it 
can be obtained, which contains simple rules 
for computing the gearing of a lathe for 


cutting screws. A.—Applied Mechanics, 
by A. Jamieson, recently published, treats 
on this subject in a simple manner. 


This book may also be useful to you in 
many other ways. It can be obtained from 
any dealer in scientific w orks. Where can 
I get alist of sizes of tap drills? A —You 
can readily make a list yourself by the fol 
lowing rule: Divide the constant 1.299) by 
the number of threads per inch, subtract 
this quotient from the outside diameter of 
the thread, the remainder will be the diam 
eter at the bottom of the thread. Express 
ing this rule in symbols, we have, 


J dD 1.299 
Mt 

in which @ denotes the diameter at the bot 
tom of thread; ), the diameter outside of 
thread; and x, the number of threads per 
inch. The size of drill should) be made 
equal to the diameter of the bottom of the 
thread or to the nearest ,4 of an inch. The 
above relates to the Franklin Institute 
standard. For sharp V threads the diam- 
eter at the bottom of the thread is found by 
the following formula 


d dD 
in which the symbols denote the same quan 
tities as before. Two-thirds to three fourths 
the depth of the thread is generally con 
sidered about right for cast-iron. 
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Advertisements 50 cents a line for each 
insertion under this head. About seven words makea 
line Copy should be sent to reach us not later than 
Saturday morning sor the ensuing week's issue. 


Grant’s gears, Lex’n, Mass .& Phila , Pa. Seep 11. 
Shafting Straighteners J. UH. We ls, Tampa, Fla. 
Ideal Drawing Stands. M.C. Hammett, Troy, N.Y. 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 
Aiv Hoists, Frank Richards, Box 2686, N. Y. 
Millmg Machs. Kempsmith M. T Co., Mil., Wis 
Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse. N. Y. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York 
Drill Presses, with Tapping Attachments 
Gould & Kberhardt, Newark, N. J 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St , N. Y. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St.,N.Y. 
Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine [fool Co., Cincinnati, O 
Engine Castings, 


Humphrey's Foundry, Belle 
fontaine, O, 


For Cypress Tanks and Vats, address W. E. Cald 
well Co., Floyd and Main Streets, Louisville, Ky. 


$5 gauge sbows speed and all changes of eng’s, 
mach’y,ete. C. T. McL.& Co., 120 Fulton St., Boston, 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc 


**Shapers (Double Triple Quick Stroke ”’) 
Trade Mark. 
Gould & Eberhardt, Newark, N. J 
For the Latest Improved Diamond Prospecting 
Drill address the M Bullock Mfg. Co., corner 
Canal and Washington Sts., Chicago, Ill 


Gear and Rack Cutting, Drawings for Bevel & Mi 
ter Gears, Cutters for Spur & Bevel Gears Milling 
g Mach’s. R.M.Clough,Tolland,Ct 


Cutt’s, Vert’! Mill 












‘Pumping Machinery.”’ New book, 450 pp, 8vo, 
270 Eng. Prospectus free W. M. Barr, 3223 Powel- 
ton Avenue, Philadelphia Pa. 

Builders Iron Foundry, Providence, R. 1., Mortar 
Mounting, and 2 12°’ B. L. Rifled Mortars in front 
Govt bldg., Chicago. Pamphlets on application. 

Gear Cutiers, Auto. Specially adapted for Motor 
Gears and all other style Gears 

Gould & Eberhardt, Newark, N. J. 

Passaic Art Casting Co., 35 Warren St., N. Y. Fin- 
est Castings in the world. Brass, German Silver, 
Aluminum, ete. Patent Pressure Process. Ma- 
chinery Name Plates. 

Patent Soliciting of High Class. 

D. Walter Brown, Counsel in Patent Cases, 
111 Broadway, New York. 
Send for Brief History of Patent Legislation. 


De Lamater Screw Propeller Wheel. made only 
by Tne Samuel L. Moore & Sons Co., Elizabetbport, 
N. J.. Who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record gauges, ete. Location and equipment well 
adapte 1 for Heavy Steamship Repairs. 


Biode rs’ for the AMERICAN Macuinisr. Two 
styles the “Common Sense,’’ as heretofore sold by 
us and mailed toany address at $1.00 each, and the 

‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
ce -vers with full page opening fiat. Either will hold 
toe entire 52 issues of any volume. AMERICAN Ma 
CHINIST PUBLISHING Co , 208 Broadway, New Yerk. 


¢ vo ator Practice and Steam Engine Economy.” 
By F Hemenway. Contains plain directions tor 
using the indicator and making all required caleu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
fenth Street, New York 


ae 
Columbian Exhibition 


Notes. 
(Continued from page .) 
coming and in cost of living while here. 
Speaking generally Chicago people seem to 
have become imbued with the idea that this 
is the time to make a fortune, and those who 
control space anywhere near the grounds or 
, have 
generally anticipated and based their charges 
upon the amount of business presumably to 
be done upon that space during the summer. 
Those who have suflicient faith in the enter 
prise to pay these 


in accessible locations up in the city 


charges in the shape of 
rents or leases for the season are themselves 


“stuck” unless they 


can Charge high prices 
and do lots of business Some of them will 
many of them will 
money, and in any event it 
seems likely that visitors will have to pay 
“all the traflic will bear,” which may mean 
more or less as the season advances and the 


make money, but 


probably lose 


measure of people’s desire to visit the ex 
hibition is ascertained. 

The Wellington Catering Company, for 
instance, which controls the restaurant and 
lunch counter privileges within the grounds 
pays 25 per cent. of its gross receipts to the 
Fair Management. In one corner of the 
Machinery Hall it has a space fenced off, 
within which are counters made 
not fit for 


of boards 
pattern lumber, roughly con 
structed, and with rude and uncomfortable 
stools in front of them. Here you can get 
things to eat and drink by paying the prices 
of a first-class restaurant, which this is not, 
indicated by the fact 
that there is no bill of fare, 
your coat sleeve or 


as is perhaps best 
and you use 
anything else you may 

No other eating facili 
ties are provided within the Machinery Hall, 
but in the 


choose for a napkin. 


Electricity building near by is a 
very gocd restaurant, run by the same com 
and the 
higher than in 
restaurants in any 
Outside the grounds eatables 
can be had at all prices, and I noticed one 
place on 63d street which advertised in the 
window 


pany, where the service is good 
prices not 


other 


much, if any, 
equally good 


large city. 


‘a square meal; all you can eat for 
noticed a lot of tents 
pitched upon a vacant lot near the 


in which 


25 cents.” I also 


ground 
sleeping accommodations were 
announced at 50 cents per night, 

called ‘‘ shacks,” 
shells of the 
frame construction, 


There are 
lots of what are however, 
which are mere poorest and 
many 
high, and with very small and mean rooms, 
for which very high prices are asked, and 
there are cases where 


cheapest stories 


people who own pri 


vate houses near the grounds are asking 


$2 to 383 per day per person for rooms in 
which they intend to put two to four per 
sons together, and not very large or fine 
rooms either. 

Altogether it seems probable that neither 
the railroads nor the people of Chicago have 
yet discovered just how badly people want 
Fair. They 
ante high to begin with, 


have made the 
ipparently with 
the intention of being sure not to make the 


to come to the 
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mistake of putting it too low until they see 
how things are coming out. 

As stated at the start, the Fair is going to 
be well worth visiting, and it will be the 
proper function of the AMERICAN Ma- 
CHINIST, besides giving some account of the 
features of it which will be of special inter- 
est to its readers, to give them informa- 
tion as to when it will be most advantageous 
to come here. F. J. M. 
ap 


The Simplex Drawing Compass. 
The accompanying illustrations show a 
new drawing compass designed for rough 
usage, but with which accurate work can 
be done, and is well adapted to such work 
for which the ordinary delicate draftsman’s 

instruments are not de- 

sirable. Its simplicity and 
| stiffness recommend its 
| use to machinists, pattern 
makers, carpenters, and 
for use in the lower classes 
in public schools. 

The compass has hard- 
ened points, and the pen- 
cil, which is of the ordi- 
nary commercial form and 
of any desired grade or 
fineness, is readily at- 
















tached by means of aclasp as shown, An 
ordinary writing pen is employed for inking 
in. The pen is held by a rubber-tipped, 
nickel-plated holder, which is attached to the 
compass in the same way as the pencil. 

The compass is sheathed for carrying it in 
the pocket by pushing one point into the 
pen-holder, and the other through its clasp, 
making the rubber end serve as a protecting 
end. 

The nickel-plated clasp, which can be 
obtained separately, is also useful as an 
attachment to the end of a pencil so as to 
prevent it from rolling off a desk or draw- 
ing board. 

These instruments are manufactured by 
W. H. Honiss, Hartford, Conn. 

a i 
Armored Cruiser “New York.” 

The official trial trip of the new armored 
cruiser ‘‘New York” took place on the 
22d ult. The results of the trial are ex- 
ceedingly satisfactory, both to her designers 
and builders, and gratifying to all who are 
in any way interested and take pride in the 
building of our new navy. The fast speed 
attained, and the smooth working of the 
machinery, without a single hitch during a 
severe trial of nearly four hours’ duration, 
gave every evidence that the designing of the 
new navy is placed in the hands of engi- 
neers of experience and ability; also that 
we have conscientious and capable builders. 
The trial trip was made over a measured 
course, and the speed attained, as approxi- 
mately calculated, was 21.1 knots; but cor- 
rections for the tidal influences may change 
this a little. The engines ran at an average 
speed of 185 revolutions per minute, and 
developed about 17,000 horse-power. 

The propelling power is furnished by 
twin screw engines. There are four of these 
engines, two for the starboard screw, and 
two for the port screw, arranged so that one 
of the engines on eAch shaft can be discon- 
nected, and the vessel allowed to cruise 
under half power. The engines are of the 
vertical, inverted cylinder, direct-acting, 
triple-expansion type ; the cylinders are 32, 
46 and 70 inches diameter, and 42 inches 
stroke. Steam is furnished by six tubular 
boilers, with four corrugated furnaces in 
each end. The diameter of each boiler is 15 
feet 8inches ; they are 21 feet 3 inches long. 
The diameter of each furnace is 8 feet 3 
inches, and the length of grate is 6 feet 4 
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inches. The total heating surface in each 
boiler is 5,198 square feet, and the total 
grate surface is 1384 square feet; the ratio of 
heating to grate surface is 31.6. These boilers 
are built for a steam pressure of 160 pounds. 
There are also two auxiliary boilers 10 feet 
diameter and 8 feet 6 inches long. Each 
has two corrugated furnaces 2 feet 9 inches 
diameter, with grates 5 feet 10 inches long. 

The cruiser is provided with an entire 
outfit of Blake pumps of special design, 
including the air pumps for the main en- 
gine. She is lighted throughout by electric- 
ity, and every convenience for health and 
comfort for those on board has been pro 
vided. ; 

In designing the ‘‘ New York” it was the 
evident intention of the government to 
build a vessel that would compare favorably 
with any armored vessel afloat, and we be- 
lieve that in this all expectations have been 
realized. 

ae 

A correspondent is desirous of knowing 
how to make the plan of profit-sharing 
work in a general jobbing shop—machine 
shop, foundry, blacksmith shop, boiler shop, 
etc., we suppose is meant. If some reader 
has had actual and successful experience in 
this, we shall be glad to publish the plan 
and results. 

——— 

A correspondent writes us: ‘‘ I have been 
interested in the catalogue discussion, and 
wish to enter a protest against paging at the 
bottom of pages. Put the number of pages 
at the top of page where it will be easily 
seen,” 
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ANUPACTURES 
oS 


The Lockport (N. Y.) Company is adding machin- 
ery. 











The plant of the Asbestos Pulp Co., Governeur, 
N. Y., is to be repaired, 

A new boiler house is to be added to the Carre- 
cabe mill, Milton, N. H. 

The Berger Manufacturing Company, of Canton, 
O., will enlarge its plant. 

The Wentzel Paper Company, of Oella, Md., is 
making repairs in its mill. 

The Diamond Plate Glass Company, of Elwood, 
Ind., will enlarge its works. 

A hat factory is to be started by out of town 
parties at Washington, R. I. 

Caldwell boilers are being installed by the Tay- 
lor Mfg. Co. at Reynolds, Ga. 

The Menzel Foundry Company has formed, with 
$50,000, at Minneapolis, Minn. 

A company is to be incorporated to build a fiber 
factory at St. Petersburg, Fla. 

A new glass plant is to be erected by the green 
bottle combine at Webster, Pa. 

The Columbia Iron Company, of Columbia, Pa., 
will erect an addition to its mill. 

The National Metal and Electrical Company has 
been organized at Cleveland, O. 

The Pond Machine Tool Company, of Plainfield, 
N. J., is adding a new structure. 

An additional story is being built on the Com 
mercial Knitting-mill, Troy, N. Y. 

A new machine shop for the Eastern Forge Com- 
pany, of Portland, Me., will be built. 

The Columbia Scale Co., Pleasant Hill, Mo., capi- 
tal stock $7,000, has been organized, 

The Crescent Brush Manufacturing Company has 
been organized at New Orleans, La. 

The Pittsburgh (Pa.) Welding Manufacturing Co 
has been formed, with capital $10,000, 

H. Powell Ramsdell is building an addition to 
his paper-mill at Salisbury Mills, N. Y. 

The Abatis Electric Mfg. Co., Chicago, Ill, has 
been organized, with a capital $50,000. 

Rambo & Regar, of Norristown, Pa., will erect 
an addition to their cotton-hosiery-mill. 

J. R. Kingsland, of Franklin, N. J., will make 
alterations and improvements in his mill. 

The Riverside Woolen Co., Stafford, Conn., is 
building a two-story addition to its plant. 

The Valley Falls Worsted-mills, Providence, R.1., 
are adding new machinery to their plant. 

D. W. Ellis & Bro. are to rebuild their woolen 
mill recently burned at Wilbraham, Mass. 

Work will soon be commenced on the new mill 
to be built by the Wing Bros., at Old Town, Me. 


The Gilette-Herzog Co., of Minneapolis, Minn., 
will erect a foundry building a at cost of $25,000, 


The Newberry (8. C.) Cotton-mills will erect an 
additional building and put in 15,000 spindles, etc 
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Bath (Me.) parties will erect a building 50x40 at 
Newport, to be used as a spring bed manufactory. 

In Kenova, West Va., J. W. Shank and F. F. Me- 
Cullough have incorporated the Kenova Excelsior 
Co. 

A shirt factory, to employ about 500 people, is 
to be constructed at Island Pond, Vt., by George 
Gane. 

The Farrand Lock Co., capital $100,000, has been 
organized in New York for the manufacture of 
locks, 

The Union Iron Works, of San Francisco, Cal. 
have had plans prepared for a new forge and 
works. 

The Windsor Locks (Conn.) Electric Lighting 
Company will increase the capacity of its plant, it 
is said. 

The Eureka Emery Wheel Company, of Buffalo, 
N. Y., has been formed. The capital stock is 
$25,000 

Varney & Nutting is the name of a new firm 
formed at Skowhegan, Me., for the manufacture of 
caskets. 

The American Paper Goods Co., of Kensington, 
Conn., will increase its capital stock from $175,000 
to $250,000. 

J. H. Lakin, Westfield, Mass., has organized a 
company to erect a casket manufactory at River- 
more Falls, Me. 

The capacity of the dyeing and bleaching depart- 
ments of the Interlaken Mills at Arkwright, R. I., 
has been increased. 

A company has been organized at Durham, N. C., 
to manufacture a metal wheel patented by W. W. 
Taylor, of Waco, Ky. 

The Patterson Mfg. Co. has been formed at Con- 
cord, N.C. J. W. Cannon is president, and J. F. 
Patterson treasurer. 

The Bancroft Vestibule Car Co. has been formed 
at Chicago, Ill., with capital $1,000,000. to manu- 
facture railroad cars. 

The Northwestern Car Company, of Detroit, 
Mich., has broken ground for a 100x380-foot build- 
ing at Oshkosh, Wis. 

The West Medford (Mass.) Paper Co. has pur- 
chased land at Medford, upon which it will build a 
paper-mill 100x280 feet. 


It is planned to erect a pulp and paper-mill on 


Mouse River, N. Y. Watertown parties are re- 
ported to be interested. 
The Franzen Paper-mill Co. has been inecor- 


porated at Milwaukee, Wis., 
and Margaretha Franzen. 


by William Franzen 
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At Atlanta, Ga., the Georgia Electric Light « 
has arranged for an extension of its plant. 17 
building alone is to cost $16,000. 

It is said that the capital stock of the Detr 
(Mich.) Sheet Metal and Brass Works has beer 
creased from $100,000 to $150,000. 

The Modena Cotton-mills have been incorporat 
in Gastonia, N. U., by J. E. Curry, L. L. Jenkins 
others. The capital stock is $50,000. 

The Diamond Machine Co., Providence, R 
whose shops were recently destroyed by firs 
to build new “ fire-proof ” buildings. 


John Good & Co., of New York City, have br: 
ground at Ravenswood, L. I., for a building, 47 
feet, to be used as a binder twine mill. 

The Eddy Electric Manufacturing Company 
Windsor, Conn., will put up an addition 150x60 { 
in size, to be used for heavy machine work, 

The Union Manufacturing Company, of New B: 
ain, Conn., will put up a 70x42 foot addition 
their factory at once, according to local reports 

Toe Shelby Steel Tube Company, of Shelby 
D. L. Cockley president, will put up two 1 
buildings, one 200x44 feet and the other 36x20 f 

The National Wheel Company has }y 
organized in Chicago, Ill., with capital st 
placed at $250 000, and will erect a plant at Hot 
Ind. 


Steel 


The Centrifugal Metal Company has been 
corporated in Chicago, with a capital of $100, 
The incorporators are P. B. Smith, and Thoma 
Noyce. 

A company to be known as the Sumpter Cott 
mills will organize to erect a factory at Americus, 
Ga. Charter has been applied for; will have a « 
ital stock of $15,000. 

The W. 8S. Merrell Company, of Cincinnati, 0 
to put up a two and three-story building of an 
L shape, with a frontage on two streets of 270 a 
150 feet, respectively. 


There is water-works agitation at Quiney, Fla.; 
Frederick, Md.; Pittsfield. Mass.; Toronto, Car 
Colorado Springs, Col.; West Alexandria, (.; 
Princeton, Ind.; Tipton, Ind.; Sandusky, 0O.; Rea: 
ing, O.; New Bedford, Mass. 

The Clark Foundry and Iron Company has been 
incorporated to do business in Denver, Col., with 
a capital stock of $50,000. Among those interested 
are J. S. Clark and D. J. Davies. 

The Barker Mine Car and Foundry Company, of 
Springfield, Ill., has been incorporated with a cap 
ital stock of $25,000 by J. W. Black and others to 
manufacture car wheels, axles and mining cars. 
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4 market has never been questioned. 
£ BRANCHES: 3 14 Was ey Beste Ne y Rbvinks 
K » Suadu N » HOST 


If you plate, draw, square, taper or weld iron and steel, : 

— you need a Bradley Hammer. : 
If you swage, collar, spindle, or do any manner of die 
work, a Bradley Hammer will soon pay for itself. 

That the Bradley is the best 


Power Hammer in the 
Our circulars 


illustrate, describe, give sizes and prices. 


BRADLEY & COMPANY, 


Syracuse, N. Y. 
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The plans for the new “ee to be erected in 
Fitchburg, Mass., by the C. A. Edgarton Manufac- 
turing Co.,a corporation anne under Massa- 
chusetts laws for the manufacture of webs and 
suspenders, have been accepted. The company 
has been engaged in the manufacture of suspenders 
at Shirley Village for 20 years and are now employ- 
ing about 200 hands. When in full operation in 
Fitchburg they expect to employ from 300 to 450 
hands, a majority of whom will be women. The 
officers of the company are C. Fred Edgarton, 
president and treasurer; F. H. 8S. Hyde, vice-presi- 
dent; and H. W. Edgarton, secretary. 


The Bridgewater Paper Company has been or- 
ganized at Kittery, Me., for the purpose of manu- 
facturing pulp. The capital stock is $100,000, and 
the officers are: Pres., A. Howard, of Chelmsford, 
Mass.; treas., B. B Holmes, of Bridgewater, Mass. 

At Providence, R.I.,a new building for manu- 
facturing jewelry has been erected by C. H. Per- 
kins. It is afour-story structure, each floor con- 
taining about 13,000 square feet. The machinery 
will be operated by two boilers of 75 horse-power 
each and an engine of 80 horse-power. 


The Riverdale Cotton Co. has been organized at 
Great Barrington, Mass., with a capital of $100,000. 
President and treasurer, J. P. Pomeroy, of Housa- 
tonic; general agent, Charles C. Camp; directors, 
Messrs. Pomeroy, Camp and Frank Curtis, of New 
York. Work on the buildings will begin at once. 








Machinists’ Supplies and Iron. 





New York, May 24, 1893. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $14.50 to $15.25; No. 
$13.50 to $14.25; Gray Forge, $12.25 to $12.50. South- 
ern brands of good — are obtainable at $14.25 
to $14.50 for No.1 Foundry; $13 to $14 for No. 2 
and $12 to $13 for Gray Forge. 

Antimony—The market is steady. 
X., 10'44c. to 108¢c.; 


The Penberthy Injector Co., of Detroit, Mich., 
report that they again have their machinery in mo- 
tion after a delay of ten days, occasioned by a fire 
at their factory on May 9th, at which time their 
entire third floor and roof were burned, and the 
stock and machinery on two first floors badly dam 
aged by water. Over 50 carpenters, masons, 
plumbers, roofers and steam fitters have put in 
shape in seven days (three used in insurance ad just- 
ment) what looked to be a month’s work after the 
fire. They are prepared to fill orders as usual. 


cM) 


We quote L. 
; CG ookson’ 8, 10%e. to 1034¢.; Hal- 
lett’s, 9.90¢e. to 10¢., and U. French Star. 10\e. 

Copper—The market is fuze tive. For Lake Cop- 
per llc. is generally asked, but 10.90¢c. or 10.85e. 
may buy. Casting Copper is held at 10'¢¢, to 10'4e. 

Lead—The market is quiet. Some business has 
been done at 3.85c., but most holders are asking 
3%c. to de. 












Lard Oil—Prime City is quoted at 8c. to 86e. 

Spelter—The market is nominal at 4.25c. to 4.30¢ 
for New York delivery. There are offerings at the 
first-named figure but no business is reported. 

Tin—The market is quiet at 19.85c. for spot, May 
or June, 20.15¢. for July, and 20.35¢. for August. 


* WAN TED* 


Wanted—Steady position by a first-class pattern 
maker; competent to take charge of shop. Ad- 
dress Pattern Maker, 220 Ruggles St., Boston, Mass. 

Wanted—Position as traveling salesman for ma- 
chine tools one who has been a manufact'r himself 
& thor. convers’t with that line. Box 137,Am.Macna. 

City or country. Expert helpers furnished with- 
out charge, for carpenters, wood carvers, and wood 
turners. Small pay acceptable at start. Address 





225 E. 9th street, New York City. 

** Situation and Heip"’ Advertisements only inserte@ = Young man, practical machinist, technical edu- 
under this head. Rate 80 cents a line for each inser- cation, two years’ experience foundry manage 
tion. About seven words make aline. Copy should be ment, wants pos. as sup't of small and growing 
sent to reach us not later than Saturday morning for  jobbing shop; best of refs. R. A., AM. MACHINIST. 


the ensuing week's issue. Answers addressed to our 


care will be forwarded. Wanted—A first-class loam molder; to a thorough 
ly capable, sober and energetic workman the high 
est wages will be paid. Address Baltimore, Box 134, 
AMERICAN MACHINIST. 

Wanted—Position for July ist by young mechan- 
ical engineer and draftsman, or at once charge of 
industrial concern at the World's Fair. Apply Box 
135. AMERICAN MACHINIST, 


Draftsman (designer), mach. 
general mach’y, desires pos. 

Wanted—Foremanship; engines, pumps or gen 
eral jobbing. Indicator, AMERICAN MACHINIST. 

Wanted—Ist-eclass machinists, molders & pattern 


tools, jigs, fixtures, 
H. M., Am. Macn. 


makers. Munro, Spiro & Wendler, Carthage, N. } Wanted—A young man with exp. in mech. draw- 
Wanted—Position as ca boiler maker; 12 ing, to work under instructions of mech, eng., as 
yrs’. exp.; ref. Al. A.M P., Box 92, Roanoke, Va. 488’t draftsman. Address, giving ref., and stating 


exp., and salary expected, Box 119, Am. Macn. 

Wanted —Ist-class vise and floor hands of large 
experience; must be sober and industrious. Can 
secure steady employment. Married men preferred, 
Morgan Engineering Co., Alliance, Ohio. 

A young man with five years’ experience in loco- 
motive drawing desires a situation as a detail 
draftsman in any engineering works; salary $50 a 
month. Address G. E., AMERICAN MACHINIST. 

(Continued on page 12.) 


Young mech’! dftsman has had 4 yrs. shop. experi- 
enc eand 3 yrs. as dftsman desires position in N. Y. 
City or vicinity; Al refs. Draftsman, Am. Macu. 


Wanted—An assistant draftsman. 
ter to John Rohland, 
Drifton, Luzerne Co., 


Apply by let 
eare of Coxe Bros. & Co., 
Penna. 
Wanted—A Ist-class foreman for machine shop. 
One experienced in saw-mill work. The McArdle 
& Sinclair Mfg. Co., New Orleans, La. 





Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B, GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 


STAR POWER HACK SAW. 


Constructive Steam Engineering, 


By JAY M. WHITHAM, M. E. 
900 PACES. 795 ILLUSTRATIONS. 


JOHN WILEY & SONS, - NEW YORK. 











NONE 
OF OUR 
BUSINESS 


but we make it our business 
to tell you that our MACHINE 
MOLDED gear wheels made 
PROCEsS char- 
If 


you want the best, you need 


from SPECIAL 


coal iron, are the best. 





The use of Hack Saws for cutting metals has in- 
creased a thousand fold, at least in the last ten 
years, or since the Star bl ides were first introduced. 
Before that time England furnished most that were 
used. Now the world’s supply is made in this coun- 
try. We handle nearly all that are made and know 
that the demand doubles every 28 months. 

About two years ago we begin making a Power 
Frame for these Star blades, which has proved to 
be a very great success. The speed and pressure is 
so regulated that one blade will cut all day long, or 
say, ten times as much as when used in a hand 
frame. It will cut all metals up to 4} inches, round 
or square, requiring no attention after the work is 
putin the vise. We can give the names of several 
thousand Iron Workers who are using these Power 

Saws, and we think they will all say that the ma- 
chines are worth to them a great deal more than 
they cost. It is only a question of a very short time 
when alliron working shops will have from one to 
a dozen of these sawsinuse Price, $25. 

We are the only Headquarters for Star Hack, 
Butcher and Bracket Saws. 


MILLERS FALLS CoO., 


93 READE ST., NEW YORK. 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of a manutacturing industry, requiring the 
use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located on competing 
trunk lines of railroads and in a good labor market, is in- 
vited to address, STIMSON, WILLIAMS & CO., 
Bryant Building, 55 Liberty St., New York. 


them. You will be supplied 


with all necessary convinc- 


ing data if you write us. 


UNION FOUNDRY & MACHINE CO., 


PITTSBURGH, 








NEW EDITION, 


99 

“THE STEAM ENGINE, 

By Daniel Kinnear Clark, C. E., M. I., M. E. 

practical \ work on Modern Steam Practice, LOCOMO. 
rivks RINE, STATIONARY and PORTABLE EN. 
GINES as BOILERS, valve gear, 
and quadruple expansion, fuels, &c., &c. 1, 500 pages, 1, 300 
diagrams, and plates drawn to scale. 2 vols., half calf, 
Bi6.00. Sent to any address VE x prepaid. Send for 
leseriptive circular RTU E & Cu., 72 Bible 
llouse, New Y hy, 


hnk motions, triple 





















MECHANICAL BOOKS. 


We publish several mechanical books neatly bound in leatherette and which 
are authorities on the subjects treated. 


They are written in plain language 
We have sold thousands to engineers. They are not filled with advertisements 
like most books of this class. 
Key to Engineering, 92 pages, 30 cents. Plain questions and answers about steam, 


Engineers’ Epitome, 135 pages, socents. More mathematical, 
Common Sense in Making Steam, 60 pages, 
The above three post-paid for $1 00. 


Engineers’ Catechism, 
which is an authority, 


with formulz, 
> cents. For owners « 
Stamps té = 

192 pages, 25 cents. We have bought the copyright of this book, 
and was compiled for engineers about to pass examinations 


Key to Engineering (enlarged), 174 pages, 


f steam plants 


o cents, containing additional chapters and tables. 


Following are from Practical Engineers, unsolicited. 
1 ENCLOSE ONE DOLLAR fora get Ao! your 


ra’ d little books on steam, and some day want 


4 
” 
$ 
’ 
? 
@ 
* 
; 


® 


some of the good steam appliances you make. . BELCHER, Ronpovt, N, Y., Feb. 4, 1893. 
Ww OULD NOT SELL “Key aera E ngineering ” and “Common Sense in Msking and Using 
Steam” for $1v if I could not get another.—WM. D. REES, PUEBLO, COLO., Sept. 24, 1% 


MASON REGULATOR COPIPANY, Boston, ae 
W. B. MASON, Superintendent. WALTER G. CHASE, Treasurer. 





Meet all requirements more 
fully and satisfactorily than any 
other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


WRITE FOR @ATALOCO@USB TO 


ul A Mi Mi ER S THE HACKNEY HAMMER CO. 
20 Johnson St., CLEVELAND, O. 


CLAMP WANTED 


A complete: utfit of machine and small tools for engine shop 
Manufacturers please send catalogues to COLUMBIA 
ENGINE CO., SO9 Tacoma Bld’g, Chicago, Ill. 


Raeae Flexible Metallic Fillet 


F iTcHBURGC Macnine W orks, 


aTeaneg 3 aa: oie a. 


> METAL-WORKING MACHINES 
SEND FOR | =e | FITCHBURG, 
48-inch Engine Lathe | MASS. 


CATALOCUE E. = 
BRASS-WORKING ) 












In two Styles and four 
Sizes. Send for circular to 


GEO. BURNHAM & CO., 
Worcester, 
MASS, 














Stover Power Hack Saw. 
Cuts off any Size or Shape of Metal 


UP TO 4% INCHES 
No skill required to run 
it. When bar is cut off 


the machine automatic 
ally lifts the saw from 
the work and stops. 

The pressure on the 
saw is much greater on 
the forward stroke than 
on the return, 


This is the Most 
Practical Machine 
forthe Purpose ever 
offered to the trade 


No shop can afford to 
be without it. 


Satisfaction Guaranteed. 
Price, $25.00. 


STOVER NOVELTY WORKS, 
23 RIVER ST., FREEPORT, ILL. SCR EW MACH ' NES ES. 


NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


ount an@ illustrated Price List of 20 sizes, 














__—— MACHINERY, 
Ltr on aa 








Send for dis 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


BORING «x» TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and soeenpee Price List Free by Mail. 






















We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


H.W. JOHNS MANUFACTURING CO., 


87 Malden Lane, NEW YORK. 
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* WANTED 


* Situation and Help” Advertisements only inserted 
wnder this head, Rate 80 cents a line for each inser- 
tion, About seven words make adine. Copy should be 
sent to reach us not tater chan Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded, 


Wanted—A young energetic draftsman who has 
had shop experience and is well grounded in first 
principles of steam & mech’l eng’g. Apply by let 
ter only to Clark Thread Co., Box 154, Newark, N.J. 

Wanted—A foundry foreman; must be a man of 
experience who is capable of producing the highest 
class of machinery castings; cylinders a specialty; 
give references, age, experience and salary expect 
ed. Address Box 136, AMERICAN MACHINIST. 

Wanted— A few young men having had some ma 
chine shop practice can find steady employment at 
fair pay by applying with references to the under 

sizned:; also two or three expert tool makers want 
ed. L.S. Starrett, Fine Tool Maker, Athol, Mass, 


Young Norwegian, graduate of technical college 
in Norway and with some practical experience in 
ship designing in the navy yard at home, desires 
position as draftsman with a ship-building firm; 
salary moderate. Address Navy, AM. MACHINIST. 


A mech. draftsman, Cornell grad.. with exp. in 
drafting, mach. shop pract., erect’'g & test’g auto. 
engines, desires position. Box 129, AM. MACHINIST. 





> y * 

+ MISCELLANEOUS WANTS 

Advertisements will be inserted under this head at 

35 cents per line, each insertion. Copy should be sent to 

reach us not later than Saturday morning for the ensu- 

ing week’s issue. Answers addressed to our caré w ill 
be forwarded. 


Cheap 2d hd lathes & planers S.M York, Clev’d, O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa 


For Sale—Second-hand drill presses, engine iathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E, O. Chase, Newark, N. J 

Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 


We will pay 25 cents each 
AMERICAN MACHINIST Of December 4, 1886 issuc; 
must be unsoiled and in good condition. AMER! 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad 
way, New York. 


for copies of the 





SECOND-HAND MACHINERY. 


SCREW-CUTTING LATHES. 


Good order 


1 15 in. x 8 ft. Jones & Lamson, Rise on Fall Rest. 
2 15in. x 6 ft. Flather, Ri: e and Fall oe 8 Good order 
1 16 in. x 8 ft. Star Tool ¢ Plain Re Good order 
1 6 in, x 6 ft. Reed, Rise ae “all Re < Al order 
1 17 in. x 6 ft. Fitchburg, Compound Rest Good as new 
1 17 in. x 8 ft, Gray, Plain Rest. Al order 
1 18 in. raised to 36 x 8 ft. Farmer, Plain Rest. Al order 
PLANERS AND SHAPERS. 
2 18in. Lathe & Morse Crank Planers Al order 
1 16in. x 16in ¥3 ft. Belden Planer. Al order 
1 20in. x 20in. x 4 ft. New Haven Planer. Al order 
1 24in. x 26in. x 6 ft. Pease Planer. Good order 
1 16 in. x 16 in. x 6 ft. Pratt & Whitney Planer. Al order 
2 Din. Juengst Friction Shapers. Good order 
224in He ndey Friction Sh Lo ely Al order 
2 10 in, Juengst Crank Shapers Al order 
MISCELLANEOUS, 

1 No. 4 Stiles Power Press. Good as new 
1 No, 3 Stiles Power Pre Alorder 
1 No. 1 Bre ene: Univerual Miller: Al order 
1 No, 3 Brown & 8S, Universal Cutter & Reamer Grinder 

Good as new 
1 No. 1 Brown & S. Universal Grinder. Al order 
8 Slate Sensitive Drills. 1 order 
2 Barnes Friction Disk Drills. Good as uew 
1 18 in. Pratt & W. Power Drill, Good order 
1 24in. Dexter Drill, B. G., power feed, Al order 


700 New and Second-hand Tools in stock. Write for 
complete list, Photographs and Prices. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 





SECOND-HAND AND NEW MACHINERY | 


84x81x16'4 ft. Planer. Niles Tool Works, two heads. 


Planers. ‘62in x2wit Planers, 2)in..5 tt. 
$2 in.xl6 it a 2tin xo&6 ft. 
sag 36 in x12 ft. 24 im.x4 et. 
SLin. x8 ft 22in x5 tt 


26 in.x7 ft. 
SO in. x18 ft. Engine Lathe Geared Face Plate. 
Hin. x45 ft. Double Engine Lathe 
rin x35ft. Engine Lathe Honzontal Boring Machine, one end 
Win x28 ft. Pond Machine Tool Co Shafting Lathe. 
S6 in, x16 ft Engine Lathe. 
34 in.x27 ft e 
S2in.xl2, i, 16, 18 ft. Bed 
28in.x22 ft. kngine Lathe. cheap 


New Engine Lathe. 


25in.x12, 16, 20 and 24 tt. Bed New do do 
21lin.x10, 12 ft. Bed. do do do 
20in.x 5,6,8 & 12 ft. do 2d Hand do do 
18in.x 6,7 &8 tt. do New& do do do 
I7in.x 8 ft. do do do do 
16in.x6 & 8 ft. do do do do do 
Din.x6 & 8 ft. do do do do do 
l4in.x 6 ft do do do do do 


Car Axle Lathe, Rement. | Driving Wheel Lathe 88 In, 
15,16, 18, 2 in. Crank Shapers. | Wheel Quartering Mach., 

20, 24, 26 & 30 in. Geared Shapers, Double right aud left hand, 
20,22 24, 28,30 & 36 in Drills. No. O turret) Larhe, 
Bolt Cutters Am fool: nd Mach. Co, 
Sand 13 in. Stroke Slotters. 24 in. Swing, 8S 1, Bed. 
Lot of Lincoln Pattern Millers and No, 11’) & W. Millers. 
2Spindle Drills. Garvin. No. 75 Uliss Press Geared 

Gear Molding Mact.ine. Stamping Press, Bricgeport. 

1100 and 3000 Ib. Bement Steam: Hammer, 

100 lb. Steam Hammer. | 
40H. P. Vert. Engine. N.Y.S.S. P. Co, | 
llin.xI8in. Hor. Engine. Al Order 

16 in x42 in. Corliss and 16 in.x48 in. Brown Eng, 
300 H, 2. Westinghouse Comp’d Engine. 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK. 


SEND FOR 
MAY LIs?, 





MACHINE TOOLS 


NEW AND SECOND-HAND. 


ENGINE LATHES, 
13in.x 6 ft., Complete. Cpd. Rest and Cross Feed Improved styl 
Tein x 6 ft. do Prentice, Hendey and Fitehburg 
lGin.x 6tt do Hendey Fitchburg ane 1 Prentice | 
Ihin.x 8 , Improved style, Cpd. Rest and Cross Feed 
Isin.x %ft., Complete, Norton. Improved style. New feature 
Winx Sft do New heavy pattern, Fitchburg 
2)in.x R-10ft., de Cpd Rest and Cross Feed, 
21 in.x lO ft. do lo do ‘do Perkius 
22 in.x1O-12 ft 1 Tmprove - ty le Ex. heavy. 
Z2bin.Niz-4 it de oO 0 
28 in .nl6et lo a do 
30 in xd8 ft i Old style Fairorder, Cheap. 
96 in x16 ft., Triple geared. Good order 
PLANELS. 
21 in.x 5 ft., Complete. Fair order. Cheap, 
2tiu.x 6ft.. Improved i 
23 1n.x 6 ft., Complet naa rder, Cheap. 
Sin xlOft., do Ma denn sty le Ex. heavy. Al. order. 
36 in. 12 tt Ext. heavy. Powell 
SHAPERS, 
6 in, Strok in, Feed ** Crank "* Good order Cheap. 
Sin do Crank. Good order Gould 
oi do do Extra heavy Hewes & Philliy 
sin do le do rod ord 
I4in lo 1 Trav. Head, Improved styl Fitchburg 
139i to i ‘New Luproved Style 
2)in do lo Ex. hea Good order 
6in.do Triple Geared. Improved 
MISCELLANEOES, 
ssc al Drills, 3 s vand 6ft. Arms. Improved 
zht Drills 41,25 and S2ins. Prentice 


prig ht Boring 8 Turning Mill 38in,. Al. 
Brown & Sharpe Vertical Turret Machine Al 
Universal Milling Machine, Improved. ‘‘New feature 


Milling Machines, Standard sizes, Improved 

Serew Machine m-I6in, Back gears Auto. feed, Chuck and Tools 
Complete Jones & Lamson Al. 

Tool Grinders and ‘ute, Knife Grinder, 

He filer Bending Rolls 8-10 ft Improved style.” Al, 


Loug & Allstatter, Punch and shears, small size. 


J. J. McCABE, 


SUCCESSOR TO 
E. P, BULLARD’s| '4 Dey St., 
NEW YORK. 


N Y. Mach’y Warerooms, 





VANDERBEEK'S 
Comsineo UnNiversaAt BorinG AND 
Micvting Macuine. 

Bores AccurRATELY To .001” 
WITHOUT JIGS. 


THE STATES MACHINE CO., 
HARTFORD, CONN. 





JAPANNING, ENAMELING, DECORATING 


on Metal, Wood or any other eck 
scribe character of job AUTOMATIC MF&, CO., 


Fine work. 
Cor. First Ave., and 37th Street. New York. 


Low rates. I cacsh promptly furnished, De 





ELECTRICON 


The Best Anti-Friction Metal in the World. 


FOR ALL, 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 


Manufacturers and Sole Agents, 


45 BROADWAY, N.Y. 





WHEELER CONDENSER & ENGINEERING CO, 








39 & 44 Cortlandt St., New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


The Wheeler Admiralty Condenser, 
The Wheeler Standard Condenser 


Condensers for Electric Light and Power 
Stations, Mills, Mines, Ice and Refrigerating 
Plants. Condensers with and without pumps. 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





<Y 
Seg) 


STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING CREAT ENDURANCE OF 


Pittssurcu, 
Cricaco, 
New Yor« 


CUTTING EDCES. 





A NEW SCREW Sl 











THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINCG. 


These Plates have a stock with each die. 
celebrated Adjustable Lightuing Dies. 
correct length and weight to suit size of die. 
of dies may bein use out of Same set 
FOR CATALOGUE. Made by 


WILEY & RUSSELL MFC. CO., 


The dies are ow 
Each Stock is ot 
Several sizes 


t at same time. SEND 


CREENFIELD, MASS., U. S. A. 





"'R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCREASED SPEEDS. FEWER GBRINDINGS. Nc WASTE in redressing 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


BOSTON: it & 13 Oliver St. 


mM. JONES cc CO., 


NEW YORK: [43 Liberty St. 





Modern | esign. 
Valuable Features. 
CATALOGUE FREE. 4 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES, 












ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD. ENG. 
Chief Am. Office, 91 JCHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


tablished acentury ago 





VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


New Patent Whip Hoist, 











Patent Friction ‘Pulleys, 
Friction Clutches for Connecting Shafting and Gearing 
PROVIDENCE, R. I., U.S. A. 


THE VERNON COUNTING REGISTER. 


» Positive Motion,Stee} 
Gearing, Brass Wheels 


Absolutely Accurate 
at High Speed. 


For Counting Strokes 
of Engines, Pumps 
Speed of Shafting and 
Automatic Machines 
Registering Fares in 
Turnstiles, etc., etc 


THE ‘DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK 














The Elliott Drill Press 


FOR ANY LIGHT WORK 
LARGE RANGE OF WORK - LOW PRICE 


THE ELLIOTT DRILL. 





Now Menufactured by 
A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS 
SEND FOR CATALOGUE, 


Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER 








@ Ards acum 





333 Bs ame. 


I. Shriver & i rE he fiwedh 


MANUFACTURERS OF 
TRAVELING CRANES of 1%, 2, 3,5 and 10 Tons 
capacity, to be operated by Hand, or w ‘holly oriu part 
by Electr city. 





QUINT’S 





of Drill. 





revolutions. 








TURRET DRILLS. 


Arranged for Light Tapping. Has these Advantages : 


Power as applied is graduated to size 


SIX DRILL SPINDLES and only the 
one in use revolves. 
Any speed instantly from 250 to 2,000 


Drills and Taps without moving work. 
Capacity from 0 to 
SEND FOR CIRCULAR. 


A. O. QUINT, Hartford, Conn. 


/ 
14 
/* 


inch. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
VICHOLSON. 









3000 


VARIETIES FILES 
iX. F.] & INCREMENT CUT FILES. 





@ BERLIN IRON BRIDGE CO, 


CORRUCATED IRON. 


OFFICE AND WORKS, 


- EAST BERLIN, CONN. 





HEAT BUILDINGS BY 


BOSTON HOT BLAST APPARATUS 


Blowers and Exhausters for every duty—Dry Kiln Apparatus. 


BOSTON BLOWER CO., Boston, Mass. 





SEND FOR CATALOCUE, 


ORCESTER MACHINE SCREW CO. 






Ny \ 
Manufacturers ofSet, Cap & 
Machine Screws, Studs, etc. 









2 SLIDING CALIPERS in all styles and graduation, 
> plain and with CLAMP AND SCREW 
=< Yous ADJUSTMENT. = Small Micrometers 
A. li ETT 3 F - a 
+ lt Surface Gauges, 
0 e 
at some of the leading School 


Fte. 

s, Universities, 
ete., Who are well pleased with them owing to their 
superior quality and low prices. Ask your dealer 
tcurthem, orsend for new circulars with prices, to 


= E. GC. SMITH, CovumBia, Pa. 








In use 





EVERY 
SHOULD HAVE 
MACHINIST a coer or 
OUR CATALOGUE. 
It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re 


funded with first order amounting to $10.c 
or over 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEW YORK CiTy. 


LECOUNT’S NEW Ex 


Amateur’s Size. 


Taking anything from 
8 to 1 inch inclusive. 
POEMS ins ares Ss 00 

ig atented Dec. 25, 187 


IF YOU WILL TRY hey TOOL you 


- LECOUNT. SOUTH NORWALK, CO 


SPECIAL MANDRE LS FOR SP 
These gocds are for sule by CHAS. CHURCHILL & CO 





PANDING MANDREL. 


Machinist's Size, 










PRICE, 

Besdctiveves , ato in. $10 

ee 1 ig’ 14 

3 1k ** 2 18 

4 (with screws) 2 $ * 2 

5 e.g 44 
EXPENSE 


WILL NOT REG a THE 


ECIAL JOBS MADE TO ORDER, 
L't’d, 21 Cross St., London, England. 











Stone 


Lsuand, Favuconcr & Morton Ot, 
WET EMERY GRINDER. 


Any amount of water easily 
use of Pump, Hose, 
objectionable 
Machine. 
does the work perfectly 
rig practically as simple as the old-fashioned grind- 


circular, 


LELAND, FAULCONER & NORTON 6O., 


96 TO 106 BATES STREET, 







applied without the 
Treadles, Cocks, or any of the 
features -common in this class of 
Truing Device, which is inexpensive, 
and quickly. The whole 


trough and much more effective. Send for 


DETROIT, MICH. 












ing a ‘ad is made entirely of steel 
cases, blocks 


, bi *s Furnished Write 


Agents for Great Britain, CHARL 


ADAMS 


A Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”, 


The simplest and most durable machine in existence. The thread- 


or die rings in or about the head. 
for descriptive circular and price 


= Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U.S. A. 


21 Cross Street, Finsbury, London, E C., 






Ld 

se ef. 
| 
‘ 


No links, levers, springs, caps, 
Separate Heads 


ES CHURCHILL & CO., Ltd., 
England. 

























rROUNMP CHUCK. 
The Cheapest und Best. 

WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO.. MFRS. 





Made in 8 sizes, viz.: No 1. Holds 0 to 14” Wilmington, Delaware, U.S. A, 
> ; 0 to%, # For Sale by CHUAS. CHURCHILL & CO., Ltd. 
3 0to% 21 Cross Street, Finsbury, London, England, 
SWEET’S PPT PEPE opr 


Measuring Machine 
The only micrometer 
that will not lose its 
accuracy by wear. 
Sat'sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO, 


Syracuse, N.Y, 









lc ia Geto " SYRACUSE,N.Y 3 


L iB Lee eyes ee 


MACHINISTS’ SCALES, 


PASSE e END GRADUATION. 
We Invite comeetiees | yi Apoates with all hs 
EVERY SCALE GUA TEED. SEND FOR LIS 

COFFIN & LEIGHTON, SYRAGUSE, 'N. Y. 


ogg 

















THE 


SCVVVVVVSSVTECDTEBSVNYA 


LODGE & SHIPLEY MACHINE TOOL CO., 


CINCINNATI, O., U.S.A. 


ONITOR 


20-INCH by 6 FEET. 


(A) Plain with Automatic Turret. 


AS GOOD AS 


A CLOS 











THE BEST AT 


E PRICE 


Fox Monitor with Friction Clutch B. G. set over 
movements to top slide power feed to Turret. 
with facilities for easy handling. 


pede asda babs d seas e eed bebb edd bb dss sshd shat PAA DD AAA LDR ARAABAABRALADB ALAS EEE 


ATHES, 


16-INCH by 6 FEET. 


(B) Friction Clutch B. G Automatic Turret. 


(C) Fox Monitor Complete. 


NEW DESICN 


Turret Lever and Screw 
Massive design combined 











OG 


4 YEE SALE oes 


BU FFALO. 


kK PES GE 





\ 
SEZ Ze A 


> 


gas ae Seay 


FE 


\ > 


AY LE 44>~p- 


= ES y, BLS sy 


ORGES. 


SLE IF ILO G IIEIEEIIGIAIT 


BUFFALO ay TTEyT CoO., BUFFALO, N. Y. 





JHE AERATED FUEL COMPANY'S SYSTE 


200 plants in use, for 0 varieties of work. Forgingand Tempering aspecialty. 
ew York. GILBERT & BARKER MFG, CO., General Agents for the U. 


Gives the best oil fire. 


Does not increase insurance. 
W.S. COLLINS, 45 and 46 Drexel B’ld’g, > 





Send for Catalogue to 
S., SPRINGFLELD, Mass, 






MANUFACTURERS OF 


MACHINISTS 
FINE TOOLS, 


STANDARD 
TOOL CO, 


ATHOL, Mass., 
U.S.A. 
CATALOG FREE. 





THE WELLINGTON BELT HOLDER, 


Large or small 
belts shifted from 
driving pulley and 
held at rest, and 
easily slipped back 
when machine is 

a to be started. 

It dispenses with 
loose pulleys,saves 
belts, and is per- 
fectly safe. 

It is cheap. 

Write for descrip- 
tive circular and 
price list to 





Cut shows Holder in position 
beside driving pulley. 


- COOKE & CoO., 


163 & 165 WASHINGTON STREET, NEW YORK, 


And mention American Machinist. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut 8St., Philadelphia. 


(Our New and Revised Catalogue of Practical and Scien 
tific Books, 88 pages, &8vo., and our other Catalu gues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnia h his address. 


THE FOX PATENT OP OPEN SIDE SHAPER. 


No springing of ram. 
No overhanging ta! le. 
Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Al 
qpeted 1-16 in. or 24 in 

o Screws to Monkey 
with. Powerful. Quick, 
Accurate. Write 
circular. 


THE FOX MACHINE (0., 


»N. Front St..G rand 
Rs aaiae. Mich. Chicago 
ce, Machinery He al 
yh x, Section 13 
umn J 43, We rd’ Co 
lumbian Exposition, 








for 
















Hot Iron 
or Sted), 


AR. KING MFG. CO., 


ERIE, tith & (2th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 























WORTHINCTON 
STEAM PUMPS 


FOR ALL, DUTIES. 





WORTHINGTON, 


























HENRY R. 
NEW YORK, 
BOSTON, PHILADELPHIA, CHICAGO, 
ST. LOUIS, DENVER. 


















AMERICAN 





Jone 1, 1893 


MACHINIST 











Corner Lake & Kirtland Sts,, Cleveland, 0. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 35'ccese victors 80: Lccacn, fay, 





GRAHAM TWIST DRILL AND CHUCK CO.., DETROIT, MICH., U. S.A. 


OLE MANUFACTURERS oF 





GRAHAM'S GROOVED "SHANK TWIST oaLe oa CHUCKS. | - 








Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 











PUNCHING ° SHEARING MACHINERY 


j 


*» BOILER MAKERS ROLLS. >; 
WVew Doty Manuracturinc (©: 
SANesville 7 Wifensin. | ' 


OMPRESSION SHAFT 


OUPLINGS. 


W.H. NICHOLSON & CO., Wilkes-Barre, Pa, 


BENCH STRAIGHTENING 


For General Use 























14 in. x G6 ft. 


JENCINE LATHE. 











n 
G E at RS ee” eae 22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 


ft eS LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 
DIETZ, SCHUMACHER & CO., 
dain to DIETZ, GANG & CO., 


58 & 60 PENN ade 
CINCINNATI, O., 





SEND FOR CIRCULAR. 


SPRINGFIELD MACHINE TOOL co. 


SPRINGFIELD, OHIO 





MABE YOUR TOOLS WITH A STEEL STAMP. 
XNWE OQALO STAMP Ws) 

123 CHAMPLAIN ST. 

CLEVELAND. CA/O. ) 


SEND FOR PRICE LIST NO. 4 










WILMINCTON, 
DELAWARE, 


The HILLES & JONES CO.., 


MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FLANGE PUNCHES, 

ALL SIZES. 

WORCESTER, 
MASS. 




















oa Paesspre BLOWERS, te BLow eas” E (- 
AUST FAN 
LEN ary Pa CRANK ROWERS 
PORTABLE F ORGES. 
RE BENDERS & SHRINIXERS. 
BLACKSMITH DRILLS 


 LANCASTER:eusa. 





















7 TAPPING PECK’S PATENT 
| Leland Taping Attachment D R 0 as RE SS, 
BUILT BY MINER . "y 


HAMPDEN TOOL CO., 


HOLYOKE, MASS. 
PRICES REDUCED. 


DOES NOT BREAK TAPS 


NEW HAVEN, CONN. 


BOSTON WORKS 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 
300 LIST IRON, 600 LIST BRASS 





Can no - ae _ . Ss ly one Rec ea ulr 
if adjustm ize of ta ap to ar be 
ais Vasher dt af all adju calabla frictions ey no"chat 
require scientific treatment c continually. 


Send for Circuler. 











Catalogue FREE to any Business Firm. 








MECHANICA 


DRAWING TAUGHT BY MAIL 


Also, Mrcuanics, Mining, Prospecting, Arithmetic, ete. 
need know how to read and write. 
FREE Circular to 


To begin, students only 


DIPLOMAS Awarded. Low Prices. Send for 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


















MOFFET PORTABLE DRILL. lee OAT 

UNSURPASSED Na aes) PS 
ASA 1@ inches diam- 

REAMER. — 


MAGEDNE TOOL (0, 


R, EB. Cor. nee 
7a Hamilton, Ohio, U.S. A. 
1 e- | at 
eek i MODERN 
: 7 16’*, 22’, 26’’, 32’ and 36’ 
Back Geared and Power Feed 


DRILL PRESSES 


A SPECIALTY. 
_— —“QOBBESPONDENCE SOLICITED. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half round, flat, or square wire, 
stapler in shape to those shown in the cut herewith. Also similar articles made to 
order 

Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


25> Bicycle and Lahor Saving Machinery a Specialty. 


E.W.BLISS GO.., LATHES. 


1 ADAMS ST., BROOKLYN, N.Y. 
CHUCKS 


Runs with Steam 





Will work in 
any position. 


~ J G.TIMOLAT, 
89 & 91S. Fifth Ave., 
NEW YORK. 











Western Office, 14 N. CANAL ST, CHICAGO, ILL, 








 - 3 REAMERS 
Ze roa DRILLS 
Es BE SCREWS 
= a = 1 EMERY 
ee Fs BUFFS 
ee = List “JON APPLICATION. 





OWNERS OF 


THESTILES & PARKER PRESSCO. 


FRASSE & CoO., 


90-94 PARK ROW, NEW YORK CITY. 















AMERICAN WATCH TOOL CO. LATEST IMPROVEMENTS. 

| NEW STYLE. 

NEW PRICES, 

Waltham, Mass. GROWING RAPIDLYin FAVOR 
THE J. L. TAYLOR (iene sce 

PIPE AND NUT WRENCH. 


il 


co., SOLE ACENTS, 
BS Street. New York. 

















Send for Circular. 





THIS SPACE TIiAS BEEN ENGAGED BY 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, INDIANA, 
WHICH WILL SOON BE ON THE MARKET WITH A FULL LINE OF 


IMPROVED ROTARY POSITIVE PRESSURE BLOWERS, 
CAS EXHAUSTERS, PUMPS, MOTORS, Etc., 


The internal operating parts of which will consist of two impellers planed accurately on cycloidal lines. 
Address ** EDGEWOOD,” CONNERSVILLE, IND. 


















ROOTS’ NEW ACME HAND BLOWER. 
For Blacksmiths, etc. Slow Specs d, Positive Blast. Is Durable 

Compact ans Casa joe ri a Forges, Tuyere 

= rons anc sunary »wers. 
STARRETT’S go 
be a 

wn bm i 
a 2#, 
° = of 
. o ars 
2s 
Daw & a 

Rz2 5 
FOOLS Sug 3 
WS = 
Warranted Accurate—Best in a rPogs 
Workmanship— Latest in design— > estas 
Finest in Finish—Send for Cat- “ep sey 

alogue. £424.28 
“ CGA 
L. S. STARRETT, Zs es oo: 8 
Athol, Mass., U.S. A. = os 
Lonpon Acents: Chas, Churchill & Co., Ltd., = = os & 

21 Cross St., Finsbury, E. C, = & 

. ca = 

~ “aS 
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Absolute Safety from Destructive Explosion—Righest Attainable Economy ot 
Fuel Rapid Generation of Dr 'y or Superheated Steam- -Durability—Low Cost of Main 
tenance —Ease of Transportation anc Ge neral Efficiency are among the advantages 
possesse a by the “ Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphlet—Drawings m Specifications, and Estimates promptly 
furnished for any amount of power from 4H 

State requirements and consider our preposition, 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 


NEW YORK, N. Y¥. 
41 Dey Street. 


THOS. H. DALLETT & CO., 


York Street & Sedgley — Manufacturers of 


a Portable Drills, Hand 
Drills, Boiler Shell Drills, 
Light Drill Presses. } 


ELECTRIC MOTORS® 


Specially adapted for driv- 
ing Machine Tools, Cranes, 
Llevators, humps, Presses and 
other Machinery. 


ELECTRIC GENE- 
RATORS, 


= For incialation of Complete 
-_ Power Plants. 


THE ONEIDA MFG. CHUCK CO., 


ONEIDA, N. Y., U. S.A. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 

THE LITTLE HERCULES DRILL CHUCK, combines in 
its gripping mechanism three unequaled principles known’ in the field of 
mechanics, namely, the eccentric, lever and screw. In_their combination 
and relative proportion in this tool we are enabled to offer a much superior 
tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 


ATLANTA, GA. 
® No. Pryor Btreet. 






























DecorateD Tin Boxes, Third Ave., and Third St., Brooklyn, N. Y., May 4, 1893. 


T. R. ALMOND, 83 Washington St., Brooklyn, N.Y. 


S( ME RS BROS., 





Dear Sir R—In reply to your inquiry regarding your  Right-angle Countershaft, which you sold us 
at the time we fitted up our new buildings in 1885 we are pleased to report that we have had your 
coupling in constant use since that time, and that it bas given us universal satisfaction. We have 
never had the least ditt ulty with it ia any way, and by simply supplying new oil once in two 
months ithas run continuously since that time without any Kind of repairs or overhapling, and 
is now in as good a condition en we bought it. By keeping its working bearings well sup- 
plied with oil the wear is imp This coupling is suspended to the iron column or beam 
and is very rigid in its setting e it has not shifted or moved a particle by any warping a 
beams, and is directly connected with the shafts at right angle The driving line being 300 fee 
and the driven line about ‘ 200, of 2-inch shafting. Yours very respectfully, Somers Bros, 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
ad SEND | FOR CATALOCUE. 










ms 











> mama” OWL ea ia 
2343 & 2345 
Callowhlll St., 


MARIS AND BEEKLEY, PHILADELPHIA, PA. 
HIGH SPEED POWER 


















| TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR 


MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 
PHILADELPHIA, PA. 


Nonpareil Ratchet Wrenches. 


Made of best forged Tool Steel; are 
easily and readily adjusted and con- 
trolled. Can be made reversible in- 
stantly without removing from their 
work by throwing over the lever in 
slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 


Send for Circulars 
and References. 


C7TaNES 


CUPOLAS, LADLES, TRUCKS, 


Detroit Foundry _ Ec ui pment Cons 
702 TEMPLE COURT, CHICAGC aun TROIT, MICH, 


(Ht STANDARD REVOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provipence, R. I. Boston, Mass. 


















with wood handle and one socket 
for drill shank and feed nut. The 
jaws on this wrench open from 
to 1} inches. 

Send for Illustrated Circular and 
Price List of various sizes. 


The Keystone Manufacturing Co., 
312 TERRACE, BUFFALO,N. Y 


Send for <faam y Circular. 


Patent Stop Motion. Registers 2,000 


Revolutions | 


The Sample 
Tells the Story. 





—= The National 
= Feed-Water ¢ 
Heater 


\ brass coil Heater 
delivering water to 
the boiler at 210° 














Fahrenheit. 
A sample of Dixon’s pure, flake lubricating , H. P. sold. 
eae shite, with interesting and instructive | pepeesr Sati 
pam phiet, } Prices low atis 


faction universal 
The National 
Pipe Bending 
ia iol Co. 
82 River St. 
New Haven, Ct. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


0000000000000 










=|NEW_ PATENT DRILL CHUCK. 


THREE JAWS. STYLE A. 


STRONG, DURABLE, ACCURATE and CHEAP. 


<<“ Will hold drills from the smallest to ’ inch diameter. Send for 60 

page catalogue, describing more than 300 styles and sizes of chucks. 

THE E. HORTON & SON CO.. Windsor Locks, Ct., U.S. A, 
or, CHAS. CHURCHILL & CO. Ltd.. 21 Cross St., Finsbury, London, England 
N. B.—See Exhibit at World's Fair, Sec. 29, Column K, Machinery Hall, Chicago, Il. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTFORD. CONN, 
LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im- 
z's ments which greatly increase 
he durability and accuracy of our 
tools. Please investigate our claims, 
We carry a large variety in stock, 
and design chucks ona chucking 
tools for special purposes. Have 
you read our late catalogue! 





We now carry 








PEQ DRILL. 


THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND, 


1884 PAT 





SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS, 
—Also, DRILL CHUCKS.— 
SKINNER CHUCK CO.,, 
NEW BRITAIN, CONN, 


» CHUCKS 


ALL STYLES. 
NEW REVERSIBLE JAWS 
(DOVETAILED). 

New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., i 
Est. 1849. NEW HAVEN, CONN. Send for CATALOGUE. 


Write The Pratt Chuck Co., Clay- 
Th NATIONAL. ville, N. Y., U.S. A, for free illustrated 
C catalogue of 
INDEPENDENT, 
UNIVERSAL, 
comms xion. | POSITIVE DRIVING DRILL CHUCKS, 


Strongest. Easiest tochange. Best finish, Reversible ‘ : 
Jaws (patented) Giving Schongesine ie every possible | made in eleven sizes and two styles, showing 


desired position, CATALOGUE ustrated, sent . : rae rian 
free. Liberal discounts, Prompt shi pment. Address the only perfect Sy stem ever devised for 
holding and driving drills. 


sear M. OW HITLOCK, MANUFACTURER, 
a. Street a. » e : os 
inna sc dello FOREIGN AGENCIES: 
Ph. Roux et Cie , 54 Boulevard du Temple, Parts, 


France; E. Sonnentbal, Jr.,. Nueu Promenade No.5, 


Berlin, Germany; Selig, Sonnenthal & Co., 8 Queen 
Victoria St., London, E. C., England. 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED By 


THE BURTON MACHINE Co., 
302 weac h hey 


Se e 
*WEETLANO 














Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


C.W.JORDAN, 
4 Wayne St., 
WORCESTER. MASS. 


CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 














ERIE, 





The cut represents 
our Stationary and 
Portable Key - Seat- 
ing Machine, which 








< fully meets all the 
g requirements of @ 
SS machine shop: They are furnished 
DHTROIT MICH, (=) with one, two or three Arbors as 
bd Cc desired, t » out any width of key-seat 
— up to % 1-2 inches wide. 
r—} 115-16 inches Arbor works 
=<— {fn all bores from 1 15-16 
3 ae e inches to 3 inches diameter, 
ca eo a cuts seats 2 inches 
ong. 
2 7-16 Inches Arbor works in all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inches long. 
4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 5 
With an attachment for the purpose s¢ can be cut in holes 
as small as 1 inch diameter, by or 4 e cutter, 





If the work is heavy and too larg » placed on machine it 
cap be detached from stand ae, usec he as yx tah le machine, 


SOFT GRAY IRON CASTINGS. 


From \% oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 











Deposited in the v. S $887,000.00. 


Policies issued giving full protection to Em American “eareonor Tool Works, 
Ployers against loss by Claims from Employes on ees sackeiphe dag SHELL 


account of Accident. Rates Proportioned to Risks 3 
of Occupation. One Premium the only rayon Ad ty ae —_— A) 
‘as inc h to 5 inch. 


during Nak No Contingent or other Liability on 
JAMES A. TAYLOR & CO. 


part of Employer. 
Send for New Pamphiet,. 





CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
BosTon : Samuel Appleton, 28 Central Stree 


t. 
NEw Fons: Edmund Dwight, Jr., General Agent, 51 Ced? 


Stre 

MippL . ws ARTMENT: Tattnall Paulding, Resident Adv’ 
w. L. LAUGHTON, Manager ; John Ash, Jr., Gen» 
Age a 416 to 420 Walnut Street, Philadelphia. 

CnicaGo: Geo. A. Gilbert, 226 and 228 La 8 le Street, 

St. Louis: F. D, Hirschberg Bro., 120 N, Third Street 


AGENTS IN ALL THE PRrxorpaL Crrv 





Back Volumes of the 
AMERICAN MACHISES et 
for 1880, 82, 
A FEW MAY STILL Be HAD. 
Address AMERICAN MACHINIST, 203 Broadway, N. Y. 


















NERY, In use 
HYDRAULIC MACHI 3 
PRESSES, PUMPS, over 
PUNCHES, JACKS, 
VALVES, FITTINGS, 5O 
PACKINGS, Rail- 


ACCUMULATORS. 


FT he W, & S. Hydraulic Machinery Works, 
WATSON & STILLMAN, Proprietors, 


204, 206, 208 and 210 £, 43d St. 
NEW YORK. 


roads, 





Cuaw Jack. VREELAND TRANSFER JACK, 








L6 





PUTNAM | MACHINE. COMPANY, 


<a FITCHBURG, 


BUILDERS 


New Futnam Automatic a7 


Putnam Standard 
Lathes, 


Putnam Gap Engine 


Lathes, ; 


Putnam Speed and 
Drilling Lathes, 


Putnam Pattern Makers’ 


Lathes. 


t 


EE ven. 


AMERICAN 


MACHINIST 


JuNE 1, 18938 









/ 





Cut-off fteam Engine. 


Putn’ m Hydrostatic 









OF THE 


Putnam Bolt 
Cutters, 


Putnam Car Wheel 
Borers, 


Presses, 


Putnam Railroad 
Cranes. 





al ame 


4 MG mm) Gaal 


THE eh MACHINE CO.. 


=! C a — , 
“ - | wlll r 
hy > Sager | 

: 





a 


a 





OUR NEW No. 3: 


MILLING MACHINE 


OTHER SIZES AND STYLES MADE. 


Se MACHINE 


OF ALL KINDS IN STOCK. 


LAIGHT AND CANAL STS,, 
NEW YORK. 


No. 


American Gas Furnace Co... 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue, Estimates mage for 
any mechanical operation requiring 
high, even and control- 
lable temperature. 


80 NASSAU STREET, 
NEW YORK. 





ROCKFORD, ILLS. 
now READY For ni in 22 in. ae <r 36 in. Slab Milling Machines. 
zonta soring chines, 
IMMEDIATE DELIVERY. |! nai," Ss) mes os 
ee ae oe ill butter ny Size or Shape. 
SPECIAL CIRCULAR AND PRICE. ing Me Seed. hy 
25 —— 





PAT DEC. 24, 1889 


THE INGERSOLL MILLING MACHINE CO. 






= 


Mii 





TOOLS 


“PRACTICAL MANAGEMENT OF 


1 DYNAMOS AND MOTORS.” 
Illustrated. 
ost ELECTRICAL REVIEW. 


13 Park Row. N.Y. 


Bly 
























Fee, 











HK 


RADIAL DRILLS, 


THE LODGE & 


_ Macnine Too. 


IMPROVED 


MILWAUKEE, 


ECTRIC 


CRANES 


AND 


TOOLS. 


PAWLING & HARNISCHFEGER, 


BUILDERS, 


Wis. 





















A. FA L K E N A U, 
1 ith Street & Ridge Ave., Philadelphia. Pa., 
MANUFACTURER OF 
‘SUPERIOR 


GRINDING MACHINERY, TRAVEL 
ING CRANES, ETC. 
Special Machinery designed and constructed, 


14-INCH LATHES, TOOL 












“Co. 


WORKS, Cincinnati, 0., U. S. A. 


NEW YORK STORE, 110 Liberty Street. f b.. 
CHICAGO STORE, 68-70 South Canal Street. 












gpt-H.BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


3 POST, 


SS 


AND 


Walid 


From the 
—— = smallest to 
thelargost 





BOSTON STORE, 23-25 Purchase Street. | 





ST. LOUIS STORE, 823 North Second Street. | 


PITTSBURGH STORE, S. W. cor. Market and | 
Water Sts. 








‘| SECTION-LINED PAPER. 


We are manufacturers of 
Section-Lined Paper 
used by Brown & Sharpe Mfy. 
| Co. Sample sentonapplication, 


THE J. 6. HALL COMPANY, 


Lithographers, Printers, Binders, 
60 WEYBOSSET ST . PROVIDENCE, R. |}. 


+ Same as 














SOUTH BEND, 


FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest tpt ~~  * 
m ombinati m or Wh eel Reed, "on 


Sibley & Ware, 


INDIANA. 














Tr 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 






Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 














TWENTY INCH SWING ENGINE LAT 


™'w FL E. REED & CO., 


Selling Agents: MANNING, MAXWELL & MOORE. 111 Liberty St., New York, and 60 So. Canal St., Chicago, III. 


We make a specia'ty of ENGINE LATHES from 12 to 80 inches swing. 


Please refer to AMERICAN MACHINIST in answering this advertisement, 








ena 





(New Pattern), 
WORCESTER, 
MASS. 





BORING AND 






PAS, & 6 ft. Swing 
Ms HH. Bickford, 


<r“ LAKEPORT, N. H. 


IMA CHINER 
\ For Reducing and Pointing Wire, 


| ESPECIALLY ADAPTED TO POINTING WIRE 
| RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


JS. W. GOODYEAR, Waterbury, Conn. 


W.C. YOUNG M’F’G CO., 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 

















WORCESTER 
MASS 





NEW HAVEN M 





New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc, 





to 








STEEL 


Grant Anti-Friction Ball Co, 


Fitchburg, Mass,, U.S, A, 


BALLS 


o 2’ in stock, sizes to 4’ 
order. 


Circular and Prices on Application, 





the. incinnati Mil ling Machi ne. @o. 
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> UNIVERSAL CUTTER. 
6 REAMER GRINDERS. 
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ANUF’S CO..." 





2 BY 24 FLAT TURRET 
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13 Send for 
: }4 CATALOGUE 
| ere for '92. 
JONES & LAMSON MACHINE Co., 


Springfield, Vt.. U. 8. 


REDUCED PRICE. 


On account 
of the econo- 
my resulting 
from the 
manufacture 
of our Uni- 
versal Tool 
Grinding 
Machine in 
lots of 50, we 
are enabled 
to reduce the 
price materi- 
ally while 
adding to the 
efliciency of 
the machine 
: by supplying 

SEND FOR CIRCULAR. 








all attachments. 





-1GISHOLT MACHINE CO., Madison, Wis. 


7 


The Moore & White Co, 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA, 
MFRS. OF 


f The ‘Moore & White” 
Friction Clutches 


AND 
Cut-off Couplings. 
Send for Circulars. 
SETTING GAUG= 
SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


j-wyne «co TWIST DRILL GAUGE 


E. BosSTON, Mass. Send for LIS 





at. KEY-SEAT 


PATENT UNIVERSAL 








r we 
ane s, Gang Drills 
and other Drilling Machinery. Engin 
Lathes, 12 to 24in. swing. r = 
Catalogue. } . * 
PRENTICE BROS., =) 


WORCESTER, MASS, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 











’ Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS, CHURCHILL & 00,, Lt'd, 
21 Cross St., Finsbury, London. 








~~ BARKER'S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
ANUFACTURED BY 


we. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 









“PIPE CUTTING & THREADING MACHINE, 


D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE 1 xX i MARK, 
* * 







= 
- 
Td 
= ; 
* «. 
p 
p 


eo 


Beware of Imitations. “7% 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 


21 Atherton St., YONKERS, N. Y. 





someon 





Manufacturers of 


“ Machinists’ Tools, M 


WORCESTER, MASS. 


A SHEARING CUT 


IS OBTAINED WITH OUR NEW 


TOOL BLOCKS, 


Also a faster feed can be used. 
SEND FOR CIRCULAR. 


HURLBUT-ROGERS MACHINE CO,, 
SOUTH SUDBURY, MASS. 


Bowsher’s BALA\ CING 














FOR BENCH AND FLOOR 

A new idea. A time saver. A tool to take the place of 
the devices in present use for balancing pulleys, armatures, 
cutter heads and rotary parts of machinery in gencral 


USE, 3 SIZES AND STYLES, 


Waysare chilled and ground. Spirit ‘«vels attached, Sub 


stantial, acenrate, cheap. Send for c@reui 1 
N. P. BOWSHER, South Bend, Ind. 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM 


MACHINIST, 


Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa 


CURTIS, 
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WE ARE BUILDING SMALL 
COMPOUND YACHT ENCINES 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OF YACHT ENCINES 


OF UNUSUALLY FINE DESICNS. 


AT VERY SHORT NOTICE. 


YACHT ENCINES. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 





"Maule s “Skeleton” Ltpe Dre 


ts Manufactured by PANCOAST & M IULF, 





mstruction, 
a Giant in effictency, 
an Infant tn price. 


Ask your Jobber for full 


particulars of it,and if he 

cannot give vou the destved 

é shall be 

Is 

this one isa 

tool far too good and cheap for you 
not to know all about it. 


vou 
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BICKFORD 
Deb and TOLG0,, 


BUILDERS OF 


UPRIGHT RADIAL 
Universal Radial 
DRILLS. 


Boring and Turn- 
ing Mills, 
3 PIKE ST., 


pe PATENTED. 
/ With New and Valuable Features. 


SRADFORD MILL Co., 


8th and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL & CO., L’t’d 





CINCINNATI, O. 


21 Cross St., Finsbury, London, KE C. kng 










WATER EMERY 
TOOL CRINDER 


Has no pumps, no valves. No 
as piping required to sup- 
Al- 


BARNES’ 







ply it with water, 
ways ready for use. 
Simplest in construc- 
tion, most efficient in 
operation, Send for 
Catalogue and Prices. 


\.W. F.& John Barnes Co, 


1995 RUBY ST., 


Y ROCKFORD, ILL 


— nn sia ne 
ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., Lro. 
21 Cross ST... FINSBURY LONDON. E€.C,ENG 
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PHILADELPHIA, PA, 


MANUFACTURERS OF 


: MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
2 Pulleys, Hangers, Couplings, Ete, : 
= |NJECTORS FORALLCLASSES OF BOILERS. —==— 

















WM. SELLERS & C0, Incorporated, 












Cor. Curtis and Charles St., 
TOLEDO, OHIO, 

Manufacture 

The Best 

and Most 

Complete 

Line of 

Hand 

And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. 


THE LONG & ALLSTATTER CO. THE MERRELL MFG. 00. 


HAMILTON, OHIO, U. S. A. 







*@ Send for Catalogue. 














POWER PUNCHING ant SHEARING 








MACHINERY. Comsrnep Dritt ano Counrerstnx vor Centertne Latwe Worx 
For Ship Builders, Boiler Makers, Bridge Works, | size of boay 3. 10 in.: Drills 3 in. and 3-82, or same size each end 
Architectural Iron Works, Carriage and Wagon "15-64 in.; 8-100 and 7-1 
Makers, Agricultural Imple ments, etc., ete. a 13-64 in, “ 1-16 inch. price $1. 50 per doz. 
Correspondence stating requirements solicited. J. T. SLOCOMB & CO., Providence, R. I. 












The DETRICK & HARVEY 
MACHINE 6O., 


Baltimore, Ma. - 





———_—~S 


Sy, The Open Side 
465 |ron Planers, 


=) — WRITE DIRECTLY TO US FOR 
= CATALOGUE AND PRICES. 









Expenses low. ‘Address 


ROSE POLYTECHNIC INSTITUTE, 


Terre Hante, Ind. A ( lege of Engineering. 
Well Endowed, well equipped. Courses in fie 
Electrical, © ‘ivil Engineering, and Chemistry. Extensiv 
Machine Shops, Laboratories, Drawing Rooms, Lib aes 
H. T. EDDY, 'Prest. 


ec hanical, 









— WHI Sil Or 
Se PENBERTHYS INJECTOR ICOUMiF dos ar OIL CHa aS 
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= AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 

Ti STEAM PUMPS FOR ALL DUTIES. 
“Ai THE BUFFALO STEAM PUMP CO. 
5 =|) WORKS, BUFFALO, N. Y, 


76 JOHN STREET, N. Y. CITY. 
BRANCH OFFICES {38-87 CLINTON STREET, CHICAGO, ILLS. 








THE MILLER STEAM PUMP CO., P?XON. 


MANUFACTURERS OF 


1 STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPEGIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY Frrst CLass. 
Discounts and Terms on Application. Q4Xex 2a 














JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 





BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PUMPS PRESSURE 
- . Se ee Pumps, VacuuM PuMPS, ARTESIAN WELL 
24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. Pumps. Power Pumps, Etc., Etc. 


LOWVILLE IRON WORKS CO., cowvste. 








MANUFACTURERS OF 


PUMPS 


















For Boiler and 
Feeding, other 
Elevator _ purposes. 
Work, ‘ee 4 Send for 
PulpMills, gf Circular, 
I Snes e 
U. S. STANDARL wo ’ Le 
SHEARING oo , ee 
SARING e. bes) KEU UFFEL&ESSER Co nal 
x ~~ MN NEW YORK He 
ING Branch: 265 State St., Chicago. f 
| QOH \\ Manufacturers of i 
S\ \\ | Drawing Materials, ae 
For all kinds of Riveted Work. NSS Surveying Instru- [| | | 
I. P. RICHARDS, Providence, R. 1. SS S_—iments,&c. tS 
Paragon Drawing ee Extra and Best Quality ; German 
New Illustrated Circular. Drawing yee Paragon — 2x, Universal, Anvil Drawing 
é Helios, Blue Pr« < Pape ts, Scales, Triangle thee &c., & 
Catalogue yori ation. oe cee nbian Bapesiiien : Libe oral Arts 





Building, Section E. M. 


TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


uh a ROBERT NDLE & SON CO. 
. , ENCINEERS & MACHINISTS. 
TRANSMISSION. MACHINERY 





MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


prices address WEBSTER & PER KS TOOL CO | BALTIMORE, MD. 


Cor. Spring & Monroe Sts..Springfield, Ohio, U.8. ne 





ISR SS SS sst mans 


ALUMINUM REDUCING WHEEL 


Lightest and only Perfect motion made. For circulars and 
























pore SS ee ee 


CHAS. CHURCHILL & CO.. Ltd, Agents, 
21 Cross Street, Finsbury, London, England, 





THE NORTON IMPROVED SCREW-CUTTING ENCINE LATHE, 


PATENTED MARCH 8TH, 1892, 


And Manufactured by the HENDEY MACHINE CO., Torrington, Conn., U. S. A. 


THIS LATHE 


Cuts 12 different screws, 6 to 
20 without changing the gears, 
and feed changes from 30 to 
100 «cuts. per inch without 
change. 

Has Hollow Spindle or not 
as preferred, Compound or 
Elevating Tool Rest, Power 
Cross Feed, Taper Attachment. 
Carriage reverses for screw 
cutting without the use of the 
counter shaft, from the lever at 
end of carriage, allowing the 
spindle to run in one continuous 
direction. 

Lathe furnished to responsi- 
ble parties on 30 days’ trial. 


———S=« nd for Descriptive Circular. 
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BUCKEYE ENGINE CO.’S SALES AGENCY, H.T. ee 


A. A. HUNTING, John Hancock Bld’g, Boston, Mass. 
ya & CARY COMPANY, St. Paul, Minn. 


. MORSE, 511 Commercial Building, St. Louis, 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. | 


SLOW SPEED, MEDIUM SPEED AND HIGH 


SPEED ENGINES, 
Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS. 
Complete Steam Power Plants of Highest attainable EMciency 


Or SALES ACENTS: 


No. 10 Telephone Building, New York Cit 
. W. ROBINSON, 97 Washington St., =e 


A. L “FISH, No. 61 First St., San Francisco, Cal. 


Mo. J.M. ARTHUR & CO., Portland, Oregon. 


lit. 











aes ae 

OF IMPROVED 
CORLISS; STEAM ENGINES 
> apa IN FULL NAMES 


[eMPLeTe Prants™ 







° 














ConTRACTS 
TAKEN FOR 








ALBANY STEAM TRAP Co., ALBANY, N. Y. 


RETURN 
STEAM TRAPS, 
SPECIAL 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 





AUTOMATIC 


STEAM PUMPS 


@y, AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


gi Renewable Seat and Disc 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 

63d & Walnut Streets, 
Philadelphia. 


Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 

: OR GASOLINE. 


COMBINED 
“OTTO GAS ENGINES AND PUMPS. 


_——" 
Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 











NEARLY 1,000 
DIFFERENT | 
MACHINES. | 


LARGEST LINE IN THE | 
WORLD OF THE 
LATEST RESULTS 
OF AMERICAN 
INGENUITY. 


MAKERS 
OF 
W00D-WORKING 
MACHINERY 
FOR ANY PURPOSE 


THE PERKINS DRAW STROKE TRIMMER, 
nent 


An Indispensable Toe) 


| 
| 











for all Bench Wood 
workers, Latest and 
Best Design. Infringers 
Prosecuted rial, not 
orders, solicited. 


PERKINS & CO., 

Grand Rapids, Mich, 

STOCKS, NEAVE & CO., 
Manchester, England. 





245 Lake Street, 


















VALVES. 
IC_ENGINE, 


THE TWISS IMPROVED AUTOMATIC EX 


NELSON W. TWISS, 28 Whitney 
Ave., NEW HAVEN, CONN. 












of 25 to 40 per cent. in fuel. 
Also vertical and marine en- 
gines. 





OSWECO,N. Y. 





Every Engine Adapted to Heavy, 
tested under Continuous Work. 


enone wei. 2"7ST EAM ENGINES 
' I2to {oo! Herse Power 
‘ SUITABLE 


Tubular & Firebo: 
BOILERS 


on hand for immedi- 





ENGINES & BOILERS 


Stationary & Semi-Portable. 
a S to 25 HORSE-POWER. 
* i, High in Grade. 
2 Low in Price. 
Send for Pamphlet. 


The W. C, LEFFEL CO. 


Greenmount Ave., Springfield, @. 








Bolt wi NU Machinery. 


Complete Outfits for Bolt and 
Bolt Cutters, 





Bolt Headers, 
Nut Machines, 


Bolt Pointers, 
Upsetters and Benders, 
Nut Tappers, 


Washer Machines, Car Link and Pin Machinery. 


se” The National Machinery Co.. Tiffin. 0 


Car Shops 








machinery. 


EVA 





~ The EVANS FRICTION CONES. 


Thousands 
CONE PULLEYS in operation driving all kinds of 


of Sets of VARIABLE SPEED 


For information send for Catalogue. Address 


NS FRICTION CONE CoO., 


85 Water Street, BOSTON, MASS. 





~DRY STEAM. 


Simpson's Centrifugal 
Steam Separator. 






For Supplying Clean at “ Dry Steam 
to Engines, Dry Ho ete. 





o engin 


y ste 

1 Hammers ely 
Water Gas Generators, and for all pur 
poses where Dry Steam is necessary. 


\EYSTONE ENGINE & MACHINE WORKS. 


LOW WATER ALARM 
creseat your Boilers 
and your Lives. 


Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


ASHLEY’S ALARM. 


It will prove a good 
» investment. 


> Ashley Engineering Co, 


136 Liberty Street, 


New Yorx« City 








Fifth and Buttonwood Streets, Philadelphia, 





Agects warted in every State. 


ar New Cylinders put onto 
old engines, effecting asaving 


AMES IRON WORKS, 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


‘peice’ icin IRON WORKS CoO. 


MEADVILLE, PA. 


New York, 15 € ortianit St. 
ot Chicago, 519 The Rookery, 


Sole Manufacturers of the 


Sy” "Disk Chet” duenai Cut-off 


Single, Tandem Compound, and Triple Expansion. 
Horizontal Tubular and Manning Vertical Boilers, 


> ENGINES 


| WESTON ENGINE CO., 
y PAINTED POST, N. Y. 


ABS REPRESENTATIVES. 
-—"" JULIAN SCHOLL & CO., 126 Liberty St., N.Y. 


WAY a ISBORO, 







(Tandem Compound.) 








AUTOMATIC 
HIGH SPEED 





WESTON 


HIGH PRESSURE BOILERS: 7 i 





COMPLETE POWER PLANTS == 0, DoHOLFMAN, $2 Lake St., Ohicage. 





SIMPLE,TANDEM anoCROSS 


IGH GRADE AUTOMATIC CUT-OFF ENGINES. 


No other enginehasa perfectly balanced valve. 


OUR GUARANTEE.WHO DARE MEET IT? 


The engine shall not runone revolution slower 
hen fully loaded than when running empty,and 6 mduc- 

tion of boiler pressure fiom the greatest to that necessayy 
to do the work,will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser upon pdy- 
ment of one dollar Send for Catalogue. 

(l41 Liberty St. New York. NY. 
Branch Offices. 4i2 ASS | ington, Ave. St.Louis,/\o. 


> Tee CASE AUTOMATIC HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Buiiding. 
BUILT IN SIZES FROM 21¢ to 25 H. P. 


i S 7 Manufactured by THE J.T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 





J. HT MCE EN MraG 


PIDGWAY, PA. 













PIERCE & MILLER ENGINEERING CO., Selling Ag vents for New 
York and Export, 42 Cortlandt Street, N. 
NICL TOWN 
PHILA, 
49 DEY ST. 
NEW YORK. 
Elevators, Convevors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 


Dodge Chain, Howe Chain, etc, 


(Chicago-Link-Belt Machinery Co.) 





AiR COMPRESSORS WITH 
Compounn Air Cytinoers, 
ano Compounn Steam Cvi- 
INDERS WITH Meyer or Cor- 
Liss VALveEs. 


RAND DRILL C0., 


. 23 Park Piace, 
- NEW YORK, u. Ss 


AIR 





. 

BRANCH OFFICES: Monadnock 
Building, Chicago lahneanine. 
lich. ; 1316 18th St ~ Denves Sher 
brooke, ”.Q., Canada; Apartado 









ke, ¢ 
&30, Mexico City. 


NP uci 
Ys 





CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
THE CONOVER MFG. CO., 
* 39 &41 CORTLANDT STREET, N. Y. 


The HOPPES Live-Steam Feed~Water = 


Giuaranteed to Prevent Scale in Boilers. 
‘Y Using any kind of water. 


th 
Laan a 
iu i 
Pave By 
at 
com 
r 








Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 
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ProvipEncE, R. I. 

We now have ready for distribution a new edition of our catalogue, 
and that of our associates, Darling, Brown & Sharpe 

The book has 306 pages, and in it we have described or listed the fol- 
lowing machines and tools which we have this year added to those which 
we regularly manufacture and usually carry in stock : 

No. 2 Universal Milling Machine, No. 3 Universal Milling Machine, 
No 2 Plain Milling Machine, No. 3 Plain Milling Machine, No. 1 Auto- 
matic Screw Machine, Circular Milling Attachment, Flanged Vises, New 
sizes of Milling Machine Cutter Arbors, New Index Plates for Milling 
Machines, New Sets of Tools for Milling Machines, New sizes of Milling 
Cutters, New sizes of Side Milling Cutters, Standard T-Slot Cutters, New 
sizes Special Bevel and Mitre Gear Patterns, Micrometer Calipers, Nos. 6, 
7. 32, 33, 34, 36, 37, 39, 40, 60, 64 and 75, and Gear Tooth Caliper. 


qs 34735) : . : 
Catalogue is mailed to any address without charge upon application. 


BROWN & SHARPE MFG. CO. 


ENGLAND—BUCK & HICKMAN, 280 Whitechapel! Road, London, E 
Geruaxny-G DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
FranceE~ FENWICK FRERES & CO, 21 Rue Martel, Paris. 
F G KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine.) 
CuicaGco. ILt.—FRED. A. RICH, 23 South Canal St. and World’s Cotumbian Exposition, Machinery Hall 
Annex, Section 13, Crane Columns J, 46 and 47 Centre Aisle 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE ‘TOOLS: 
BORING AND TURNING MILLS 


A SPECIALTY. 








Built in sizes to swing from 37 
inches diameter to 30 feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
= at all angles. Feeds automatic at 
~ all angles. 

Correspondence solicited. 








12-FOOT BORING AND TURNING MILL. 


CHICAGO, PITTSBURGH, 


NEW YORK, 
134 LIBERTY ST. P-ENIX BLOG, LEWIS BLOCK, 











INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKINC. 

It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently ?. If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 

Philadelphia, Boston and Gndoane. 


JENKINS STANDARD PACK 


TRADE RAD 
<JENKINS JENKINS 














BEMENT, MILES &« CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC. 


NEW YORK OFFICE, EaqauiTaABLe BUILDING. 
GEORGE PLACE, Agent. 


THE ACME MACHINERY CO. 


CLEVELAND, O 
Manufacturers - 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Aiso SEPARATE HEADS and DIES. 


FIRST PREMIUM  CINCINNAT! © CENTENNIAL. == 


GOULD & EBERHARDT 

















T. DEC. 5&, 188%, 
T. DEC, 4, 188% 
T. ALG, 25, 1885 





HIGH-CLASS HACHINE TOOLS. 


EBERHARDT’S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT. 
STANDARD DRILL PRESS, 

Double Triple Quick “ Stroke” .zapers, 
ENTIRELY AUTOMATIC GEAR CUTTERS. 





Drill Press with Automatic Tapping At- 












THE PRATT & WHITNEY COMPANY, 
a MACHINES 


With 12 in. and 14 in. stroke, all 
feeds automatic. 


Single and Double Head 


MILLING MACHINES 


Description and Prices sent on 
application. 


MANUFACTURE 


PLANERS 


To plane 16 in. x 16 in. x 3 ft. 
to 40in. x 40 in. x 20 ft with quick ° 
return motion. 


PILLAR SHAPERS 


With 9 and 14 inch stroke. 


THE BILLINGS WIRE CUTTER 


Drop forged from 
the best Tool Steel 


Six Cutting Edges 
Adjustable Gauge 


Workmanship 
the Best 


Spencer Co., [lartford, Conn. 


4 WESTERN BRANCH: 
100 West Washington Street, Chicago, Ili, 








Length 10 inches 


Lhe Billings & 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


BORING MILLS. 


——— (¢- 


IRON AND BRASS WORKING MACHINE TOOLS. 
SEND FOR ILLUSTRATED CATALOGUE. 


THE HAYDEN & DERBY MFG. C0., 


SOLE MANUFACTURERS 


METROPOLITAN © INJEGTORD, 


AUTOMATIC and 


DOUBLE-TUBE. 
THE MOST RELIABLE 
INJECTORS 
MADE. 





































Pirie.) 


ENGINE LATHES 
on application. 


Lowell, Mass., U. S. A. 


W. 


METROPOLITAN 
DOUBLE-TUBE 


14 


World’s Columblan 
Exposition, Seetior 


FROM 17 to 50 IN. SWING. 


O. 


SEND FOR 25, Column K, 24 
f ) CATALOGUE Main Centre Aisle, 
ah ,y Se Machinery Hall. 


OFFICE AND SALESROOMS: 
No. 111 & 113 LIBERTY ST., NEW YORK. 


Cuts, Photographs and Prices furnished 


GI 








PRICES REDUCED 


Abin W.b L DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 


WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS. 
SPUR- AND SPIRAL-GEARED 


(‘*SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A. GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. 











J. M. ALLEN, Prestpenr. 

WM. B. FRANKLIN, Vice-PREsIDENT. 
F. B. ALLEN, Seconp VICE-PRESIDENT, 
J. B. PrERCcE, SECRETARY & TREASURER. 















| 20 SIZES. | 
From 22’’x22'’ 

to 96'’x72"’ any | 

jle ngth, | 








Ss HE 


OUR ADVERTISEMENT, 


PAGE 18. 


TORRINCTON, CONN. 





THE HENDEY MACHINE COMPANY, 





, Manufacturer 


PAWTUCKET.R. I. 





Write for Circulars. 


tachment and Compound Table. 








APS & DIE 


spit 
loca 
the 

incl 








